



* Surveying 
__ and Mapping 


January — March 1958 


a) Quarterly Journal 


AMERICAN. CONGRESS ON SURVEYING AND MAPPING 





J 




















” 


PF % cawtisls 


AERO field crews make 42,000 ft. shots with Tellurometer 


AERO USES NEWEST SURVEYING TOOL 


TO CUT COSTS, SPEED SURVEYS 


New Engineering “Chain” Proves 
Accurate Up to 1 Part in 300,000 


Newest mapping tool used by AERo field crews is the Tellurometer. This 
radar device functions as a new engineering “chain.”’ It makes precise 
measurements over distances from one-half mile to 30 miles or more. For 
example, AERO tests show 1:80,000 accuracy for a 27,414 ft. distance and 
1:300,000 for a 42,327 ft. distance. And the Tellurometer works in daylight 
or dark, rain or fog. 


According to AERO tests, the Tellurometer can cut to 1 hour a 27,414 ft. 
survey which would take at least 2 days for a 3-man party. Other AERO 
experience, in surveys in Canada and the United States, confirms this. 
The Tellurometer brings substantial savings in cost, time and manpower in: 
(1) establishing control data for highways, (2) monumenting for bridge sites, 
(3) preliminary location studies for railroads, pipelines, (4) base line meas- 
urements for triangulation surveys and trilateration. 


Write for more data on the uses and accuracy of the Tellurometer. 


AERO SERVICE CORPORATION 


PHILADELPHIA 20, PA. 
Oldest Flying Corporation in the World 


Offices in: TULSA, SALT LAKE CITY, SAN FRANCISCO, OTTAWA, LONDON, JOHANNESBURG 


PRECISE AERIAL MOSAICS *« TOPOGRAPHIC MAPS « PLANIMETRIC MAPS ¢ PHOTO INTERPRETATION ¢ RELIEF MODEZLS 
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American Congress on Surveying and Mapping 


The American Congress on Surveying and Mapping is a non-profit association, 
organized to advance the sciences of surveying and mapping in their several branches, 
in furtherance of the public welfare and in the interests of both those who use maps 
and surveys and those who make them. 
reference and union for its members, to contribute to public education in the use of 
surveys and maps, and to encourage the prosecution of basic surveying and mapping 
programs, especially those programs which are paid for, in whole or in part, with 


SURVEYING AND Mappinc is the official journal of the Congress and is published 
quarterly during the months of March, June, September, and December. 
gress welcomes articles and interesting news items for publication in its journal. 
Manuscripts should be sent to the Chairman of the Publications Committee. 


For further information, write to 
EXECUTIVE SECRETARY 
AMERICAN CONGRESS ON SURVEYING AND MAPPING 


Box 470, BENJAMIN FRANKLIN STATION, WASHINGTON 4, D. C. 


ACSM Central Office, 905 Washington Bldg., 1435 G St., N.W., Washington 5, D. C. 


It aims to establish a central source of 
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COVERED GLASS RETICLE 
Cross and Stadia or other 
patterns on glass — Covered 
for protection and easy 
cleaning 











SUPERIOR OPTICS made 
in Gurley's own optical 
department to precise 
standards— coated for 
increased light transmission 










MULTI-GROOVE AXLE 
AND BEARING prevent 
side play of telescope — 
structurally brace upper 
standards— keep out dust — 
retain lubricants — long-wear- 

ing — simple friction adjustment 













REVERSION TELESCOPE 
LEVEL —valuable when using 
transit as a level— easily read 
—rapidly, accurately checked 











Tangent screws impinge on 
AGATE BEARINGS giving 
smooth operation 








LEAF-TYPE TANGENT 
SPRINGS smooth acting— 
unaffected by dust and dirt 











COMPASS NEEDLE cobalt 
—squore end —high 

retentivity— great directive 

ce 












INTEGRAL PLATE AND 
STANDARDS structurally 

strong and rigid— no screws 
to loosen 










PLATE LEVELS with 
simplified adjustment 


















TAPERED BRONZE 
CENTERS —spindle, socke 
and shell— hand lapped— —— 


precisely concentric 
















FORGED LIMB AND 
VERTICAL CIRCLE—high- 
density aluminum alloy 
forging— extremely strong 
and rigid— graduations on 
grained surface which will 
not tarnish 












NON-METALLIC HEADS for 
leveling, tangent, clamp and 
pinion screws and eyepiece 
cap (for comfort in extreme 
weather) 














PATENTED ENCLOSED 
LEVELING SCREWS 

Replaceable unit— screw 
and bushing 





STANDARD 34in.-8 thread 
bottom plate and tripod head 


EXTRA RIGID TRIPOD LEGS 


The Gurley Precise Transit W. & L. E. Gurley, Troy, N. Y. 
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Try this short cut to better maps 
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UNIVERSITY OF 
SANTA CLARA 
MISSION 
SANTA CLARA 
DE ASIS 1777 











FREE 
test samples 


Send now for free test 
samples, price list and 
illustration of type 
styles. 


Mo 








Photo © H. M. Gousha Co. 


Have names, numerals, symbols, small cartographic details 
prepared to your specifications on Monsen Trans-Adhesive” 
Impressions. They're printed on transparent acetate, backed 
with pressure sensitive adhesive. All you do is place a 
name or symbol in position, burnish it down and it sticks 
tight... yet it's removable when necessary. 

Sound simple? It is. And...the results are sharp as a tack, 
Every detail is crisp...perfect camera copy. 


TWO STYLES Monsen Regular Trans-Adhesive Impressions 
are for maps and charts which will be photographed or used as is. 


Monsen H-R Heat Resisting Trans-Adhesive Impressions are used 
where the original will be reproduced by a Bruning, Ozalid 
or blueprinting. machine. 


nsen typographers, inc. 


ee ee Leccces sence cedosccoed 


Chicago 11 — 22 East Illinois Street 
Los Angeles 15 — 960 West 12th Street 
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The largest HIGHWAY PROGRAM of all times 


requires modern planning and working methods. 
Photogrammetric instruments and procedures guarantee speed and precision in final road 


location and volume measurements. Independent of weather conditions! Limited number of 
field crews! — 








Find out yourself about the instruments that have already solved such problems! 
For the flying mission: 
RMK 21/18 Aerial Survey Camera and 2 x RMK 21/18 Convergent Camera 
with £/4 Zeiss Topar Lens 8'/s"’, negative size 7" x 7" 
RMK 15/23 Wide-Angle Camera with £/5.6 Zeiss Pleogon Lens 6", negative size 9° x 9”. 


For road location and yardage determinations: 
C8 Stereoplanigraph with built—in coordinate printing counter 


For planning and interpretation: Stereoscopes, Stereotope, SEG V Rectifier 
Write today for detailed literature! 


ZEISS-AEROTOPOGRAPH - MUNICH. 


Minchen 27 / Western Germany / Ismaningerstr. 57 


¢:*s Sole Agents for U.S.A. TRANSMARES CORPORATION 15 William Street, New York 5, N.Y. 
2018 Columbia Pike, Arlington, Virginia 
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Automatically 
"idle" the front drive 
in 2-wheel drive 


SAVE GEARS, TIRES, GAS! 


Warn Hubs make your 4-wheel drive more useful than 
ever, because they make it into a “free-wheeling” 
2-wheel drive, as well as a 4-wheel drive! Use it either 
way—automatically—as you shift! With Warn Lock- 
O-matics it always free-wheels in 2 w.d., always en- 
gages in 4 w.d., forward or reverse, as you shift. You 
automatically reduce front end wear, engine load, 
tire wear in 2 w.d.—there is no drag, gear whine, 
shimmy. Ask your 4-wheel drive dealer for a free 
demonstration of Warn Lock-O-matic or Locking 
(manual) Hubs today, or write. Models for all 4- 
wheel drives to 114 tons. 


SELECTIVE DRIVE 


WARN MFG. CO., Riverton Box 6064-SM3, Seattle 88, Wash. 
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Kaiser engineer sights through Berger 18” Dumpy Level 
i P under blistering desert sun on the site of P, 


ermanente’s plant, 
designed to ‘urn out 2 4 






000 barrels of cement yearly 


~" Kaiser Engineers tell how 


“§ BERGER INSTRUMENTS 
iii: beat desert sang and heat 


0 Brutal climatic conditions were the order of the day, eve ry day, during 
the construction of the huge Permanente Cement Company plant at 
sucerne Valley, California. Yet, the job called for close tolerance measur- 
ing in layout of buildings and placement of machinery, 

Berger levels were continually exposed to this blistering desert heat and 
clouds of destructive dust — conditions that would challenge the ac- 
curacy of ordinary instruments, But not Berger Instruments. Kaiser 
engineers put it succinctly: “They i j and performed 
Perfectly, without ma 

Layouts for mill building, Primary crusher, burner building and clinker 
cooler foundations were all done w; 
tolerances were held to -01 ft., base plates and equipment foundations to 
-007 ft. Two 12 ft. by 450 ft. rotary kilns, among the world’s largest pieces 
of moving machinery, were installed with the aid of Berger Instruments. 

Heat, sand, dust — not every job calls for such punishme t. But isn’t 
it good to know you have this extra safety factor, just in case? 

That’s why, where accuracy is at Stake... any time . . 
leading engineers and construction men buy Berger, P 
a Berger and see why. 


C. L. Berger € Sons, Inc., 43 Williams St. 


- in any clime, 
ut yourself behind 


» Boston 19, Mass, 


THE BEST IN Is 


BERGER 


(NGinecaing ane SURVETINg (mSTROwEnTs SINCE tan 








THE BEST IN 


BERGER 


SINCE 1871 
first in engineering. ENGINEERING AND 
first with engineers. 
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T ia ] S The TELLUROMETER distance measuring technique 


utilizes microwave frequencies. Haze, mist, clouds, light 


| Ss T H ig rain do not prevent measurements. Operations can be con- 


ducted in daylight as well as darkness. Ideal for numerous 


T ELLU ROME | ER survey uses, including traverse, picture points, base lines 


trilateration road surveys and pipe line surveys. The 
TELLUROMETER is set up like a transit, is light in 
The instrument that has weight, rugged in construction and simple to operate 


revolutionized distance measuring 


techniques of the past 100 years 





SPECIFICATIONS 


Line of sight operation 





Visibility . . . . Not required 

Distance .... Up to 30 miles 

Accuracy . . . . Up to and including first order 
Power requirements 8 amp 6 v. battery 
Weight . . . . Master Unit 60 ibs 


Remote Unit 60 Ibs 
(complete less Batteries) 


Measuring Time . . . 10 to 45 min. 














For further information on technical data, utility, cost and delivery, write to 


TELLU ROMETER, INC. Y a Sales, distribution 


TELLUNOMETER and maintenance by 
Dupont Circle Building experienced geodetic 
1346 Connecticut Ave., N. W., Washington, D. C. and electronic engineers 








SURVEYING AND MAPPING 






ee. | 
oak it. a 


Leese: 






> af 


ihe, 
% 
& 


Field party on survey for proposed Can- 
yon Dam on Texas’ Guadalupe River. 
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W&T SURVEYING ALTIMETERS 
SPEED HYDROLOGIC STUDY 
eel OF RESERVOIR BASIN 


A ground-water and geologic survey, involving water table iso- 
grams for 400 square miles adjoining the proposed Canyon Dam 
Reservoir on Texas’ Guadalupe River, recently was completed 
in 35 days. Despite difficult terrain and maximum relief of 1000 
feet, over three hundred spot elevations were taken during this 
period. The speed with which this work was done is attributed 
to the use of the two-base method of altimetry employing three 
Wallace & Tiernan Type FA-176 Surveying Altimeters. 







Technical data on the FA-176 Altimeter include: Range — any interval 
of 2000’ up to max. limit of 5000’; Accuracy — 2.0’; Sensitivity — 0.5’; 
Scale Length — 20”; Dial Size — 842” dia. 


For details on FA-176, send for Bulletin No. TP-7-A 


WALLACE & TIERNAN INCORPORATED 
25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


In Canada, Wallace & Tiernan, Ltd. — Toronto A-117 
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Photo by Air Survey Corporation, Arlington, Va. 


That’s the estimated cost of high- 
way expansion planned for the 
next decade. B&L Balplex Plot- 
ters will stretch this budget over 
more and better roads by cutting 
costs from aerial photographs to 
final engineering maps. 


Balplex saves time! Maps larger 
areas from fewer photographs 
taken at greater heights. Standard 
Multiplex operation, no training 
problems. 


Balplex saves money! Complete cap- 
ital equipment for precision map- 
ping at scales as large as 1”/50’, 
for only $4600. (Reduction print- 
er and centering device optional.) 


MAIL COUPON TODAY FOR FULL DATA 


How to stretch 
$100,000,000,000 
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= Ft h ois me. mm Melanie) 


BALPLE 


PLOTTER 


X 












r 


BAUSCH & LOMB OPTICAL CO. 
37727 ST. PAUL ST., ROCHESTER 2, N. Y. 
nN Send me B&l Balplex Catalog F-303 
oO Send me data on the complete B&l 
photogrammetric line 


NAME 


TITLE 
BUSINESS ADDRESS 


CITY sit ey =| ee 
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PROFESSIONAL PROPERTY MARKERS 


‘‘A Permanent Tamper es Marker”’ 
USED BY FEDERAL, STATE, COUNTY AND CITY AGENCIES 


r + as CAPS 
CHECK THESE ADVANTAGES: 
@ A Permanent Marker. 
@ Professional Advertising. ° 


@ Minimum Bulk for Storing 
r «© y 
J 















or Carrying. 
@ Dip Needles Response. 
@ Positive Identification. 
@ Ideal for Hard Ground. 


@ Five Stake Lengths: 





3”, 18%, 24", 6", 46". All identification caps 
are solid corrosion- 
resistant brass. 





“LEAVE YOUR MARK 
ON THE WORLD.” 


Your clients will recognize 
the value of a permanent- 
ly identified professional 


survey. . ~<a . * i iam Permanent solid brass 
: markers re- 

A Michigan corporation whose officers are members set in ee 
of the American Congress on Surveying and Mapping. - Plain top or stamped 
your tions. 












rey ACTURING COMPANY 
100 s. MILL ST. PLYMOUTH, MICH. 
Manufactured =f Sold Direct From Factory 
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‘ 
[f\ To Serve You BETTER 
AARAU 
THE KERN ONE SECOND THEO- 
DOLITE embodies exclusive Kern pat- 
% ented design features to obtain better 


: and more precise final results more 
The FINEST in simply, more rapidly and with less effort. 
SURVEYING 


EQUIPMENT 


The instrument is especially suited for: 


Triangulation @ Ground Control Photogrammetry 
Precise Traverses @ Optical Tooling 


K E R N Learn how your next job can be made easier 
ud A 


Write for Booklet DK518-6 


INSTRUMENTS INC. Service Department, 


Factory Personnel 
SREP as So Se ° 


120 GRAND STREET, WHITE PLAINS, N. Y., WHite Plains 9-0101 
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Over Land or Water 
With a Beam of LIGHT 
"MEASURE 
‘SURVEY 
* TRIANGULATE 
, a. 
+ 
Fy . 
’ t 
‘AGA} 
4 f 
. Cl] 
*% wa 
REVOLUTIONARY Tee 
A new Push-Button device for direct THE MODEL 3 GEODIMETER 
measurement of distance, this new instru- Summary of Characteristics 
ment is the result of 15 years of electronic Purpose: To accurately measure unknown dis- 
and optical research. The name Geodi- tances. Measurements are made at night. 
meter is developed from GEOdetic- Range: | to 20 miles (depending on visibility). 
Distance-METER Average error: Less than + 4 inches or 10 cm 
> + two millionth of the distance. 
HOW THE GEODIMETER CAN BE USED Size: 21 X 14 X 12 inches. 4 
Base lines—triangulation arcs Nominal 
T Range Fractional 
raverse Miles Ratio Weight: 
Photogrammetry 1 1/ 16,000 58 Ibs. for Geodimeter 
Oftsh by d h 5 1/ 70,000 22 lbs. for tripod 
jore Hydrography 10 1/122,000 20 Ibs. for reflector. 
Radar Calibration = Y/ = 22 Ibs. for generator. 
Highway and pipeline surveys shes 
Oil Surve Men required: Two...Training required: One 
ys week...Time savings over taping: Greater than 
Mine Surveys 50 mon-days...Time required for a measurement: 


Complete equipment includes Geodimeter, tripod, 
reflex system, and generator. For full informa- 
tion please write for free illustrated booklet. 


BERG, HEDSTROM & CO., 


One hour (good visibility ossured). 


Twice the stated accuracy may be obtained with 
an additional half hour of measuring time. 


INC. 1170 Broadway, New York 1,N.Y. ' 
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A modern high precision 
" hsx NI y surveying instrument 
ieee of sturdy construction the 


One-second Theodolite TU-E 


embodying as new, advantageous, 
time saving feature the 


SELF — VERTICAL CIRCLE INDEX 


Erecting Telescope 71% in. 
Focusing, internal; 
minimum focus, 7 ft. 


J ig 


Power, magnification, 30 x 


Objective, effective 
aperture, 1.8 in. 














Glass circles 


graduation, to 20 minutes 
direct reading, to 1 sec. 
estimation, to .1 sec. 

Plate Level 
sensitivity, 20 sec. per 2mm 





Price US—$1,295.00 fob Bethesda, tripod extra 
Write for booklets E 1800b and E 1882/83 
ASKANIA-WERKE A. G. 


’ U.S. — Branch Office — 4913 Cordell Ave., Bethesda, Md. 
Sales — Services — Repairs 
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RAYTHEON HAS BUILT MORE DEPTH SOUNDERS THAN ANY OTHER COMPANY IN THE WORLD 





(® \ 


° a 


NOW —a truly portable depth sounder — h 
Raytheon Model DE-119A — SUITCASE SIZE 
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The Education of the Land Surveyor 
(A Panel Discussion) 


Epiror’s Notre:—At the Seventeenth 


Annual 


Meeting cf the American Congress 


on Surveying and Mapping, March 6-8, 1957, a combined panel from the Property 


Surveys and Education Divisions of 


veyor” from a variety of viewpoints. 


ACSM discussed “The Education of the Land Sur- 
Prof. 
of Civil Engineering, The Pennsylvania State University, served as moderator. 


panel included: James L. Bell, P.E., L.S., James L. 


A. Weeden. Professor 


The 
sell and Company, Kansas City, 


Harmer Associate 


Mo.. and Denver, Colo.: Prof. Ralph Moore Berry, Professor of Geodesy and Surveying, 


Prof. Lawrence 
Pennsylvania State University; W. B. 
Rapids, Mich.; and Prof. Sumner B. 


Princeton University. 


University of Michigan; 


Perez, 
Williams, P.E., L.S., Williams and Works, Grand 
[rish, 


Professor of Civil Engineering, The 


Associate Professor of Civil Engineering, 


The following five papers are published as a unit and cover the 


complete panel discussion of Wednesday, March 6, 1957. 


The Land Surveyor from the Standpoint of an 
Employer of Land Surveyors and Engineers 


By JAMES L. 


PPEARING with this very distinguished 
, group of four educators on this panel, 
it is probably fitting that at least one panel 


member be four times as unqualified to 
discuss this subject of education as are the 
therefore, I 


other panel members; appeal 


here in the interest of “good balance.” 
I would not presume to be qualified to 
subject of education itself, but 


make a 


this matter of education of surveyors, par- 


discuss the 


would few comments concerning 


ticularly education of land surveyors, and 
would make these comments from the stand- 
point of a professional land surveyor and an 
employer of land surveyors. 

In approaching this subject of education, 
I believe that it is first necessary to establish 
the need for education of land surveyors and 
to establish the fact that education for land 
surveyors is not now adequately being pro- 
vided. It would seem to me that the best 
judges of the qualifications needed for the 
land surveying profession would be the ex- 
Cer- 


tainly the most outspoken and active critics 


perienced land surveyors themselves. 
of land surveying are “competing land sur- 
veyors.” If you do not believe this, simply 


set a stake and watch until the next land 


BELL 


surveyor comes along and checks it out. He 
will spend a lot of his own time being critical 
and studying and measuring into that sur- 
vey, whether it is any of his business or not. 
One time I wasted almost half a day trying 
to check what later proved to be a horse- 
shoe peg. 

Then, if the land surveyor’s opinion of 
qualific ation is to be respected, I say to the 
educators of this country that many land 
surveyors do not feel that you are teaching 
enough of the “basic legal and practical in- 
We. 


as employers, cannot normally use your stu- 


formation” in your surveying courses. 


dents or graduates for any immediate pur- 
pose in land surveying until they have had 
definite further experience and instruction. 
We find that the average student or engi- 
neering graduate has a good background in 
the instruments involved and in survey 
but that he little 
knowledge of legal descriptions, their in- 


calculations, has very 


terpretation, their construction, or their 


comparative meaning. We not only find 
that we are not able to deal with him im- 
mediately as an employee, but that we can- 
not respect the surveying student’s or engi- 
neer’s work as a competing land surveyor 








0 


until such time as he has gained extensive 
experience and additional information. I 
mention these facts with no intention of 
being critical of the engineering profession 
or the educators of engineers but to bear 
out the point that there is a definite need 
for more thorough basic education in land 
surveying and that it is not now being pro- 
vided. If it were being provided, then, as 
employers, our problems would be very, very 
simple. It is comparatively simple to hire 
an engineer, but it is almost impossible to 
employ a good land surveyor without train- 
ing him in your own organization. 

I have heard it stated in our Congress in 
years past that it is not worthwhile to train 
engineers as surveyors. I seriously question 
that statement. In the first place, many 
engineers prefer to enter fields where even- 
tually they will do extensive surveying or 
will direct those people who are responsible 
for that surveying. In order to properly 
evaluate land surveying or direct it, I feel 
that they should know something more 
about the fundamental elements of the sub- 
ject. It has been stated at our meetings 
that engineers could not afford to train as 
surveyors because of the limited income to 
surveyors. I would like to suggets that I am 
talking to a group of surveyors this moment 
whose average income is just as high or 
higher than their neighboring engineers who 
are in business for themselves and who run 
comparatively the same size organization, 
so I do not think the monetary return is a 
matter of importance. 

In terms of the need of this education, I 
suggest that the public itself is in need of 
it and deserves it. There are many trains 
of thought in this country which put the 
civil engineer in a position such that the 
public feels (and in many cases the engi- 
that the engineer is really more 
qualified to do land surveying than is the 
land surveyor himself. 


neers feel 


This thinking is 
emphasized by the license boards in many 
States. In some States there are no pro- 
visions for licensing a land surveyor, but it 
is necessary to be licensed as a civil engi- 
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neer in order to be respected as a land sur- 
veyor. In other States the civil engineer is 
automatically given a Land Surveyor’s Li- 
cense after a number of years of any type of 
experience, and there are States in which 
there are more stringent restrictions which 
truly set the land surveyor apart from the 
I would suggest that colleges are 
not being fair to either the public or the 
engineering student unless they give him at 


engineer. 


least enough of the legal elements and prac- 
tical side of land surveying to enable him 
to do the work and impress him with his 
need for obtaining more information through 
experience in a given locality before he 
offers his service as a land surveyor. I 
would suggest specifically that this be done 
in two ways: 

1. By simply expanding the present sur- 
veying curriculum to include the basic legal 
elements of land surveying, the intention 
being to impress the student with the fact 
that there are complex surveying problems. 
He must learn by local experience and con- 
tact. 

2. A truly complete land surveying course 
should be offered in the first two years of 
college. This will be taken advantage of 
by these people who are interested particu- 
larly in practicing surveying and especially 
those who do not foresee the ability to finish 
college. Such a complete course would 
equip a two-year college man with the 
proper knowledge of instruments, the proper 
basic knowledge of legal descriptions and 
other problems peculiar to land surveying 
in such a manner that he could step out 
into the world and do a good job as a land 
surveyor. 

I would suggest in closing that, if the col- 
leges are unable, or do not feel that it is 
practical, to offer a more complete course 
in land surveying, then please, gentlemen, 
impress the student with the fact that he 
will need to get extensive experience in land 
surveying in a given area before he should 
offer his services as a land surveyor. For 
this, the land surveyors and the public will 
thank you. 
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Is Education for the Professional Land Surveyor 
to be Accomplished Within the Framework of the 
Civil Engineering Curriculum ? 


By RALPH 


a T ANY convention or conference at- 
A tended by a number of professional 
surveyors, the subject of professional educa- 
tion is invariably discussed—at length, but 
in circles so that there seems to be little 
view of 
this discouraging precedent, and fully cog- 
nizant of the pitfalls, I hesitate to add more 
verbiage to the enormous total already con- 


progress and no conclusions. In 


tributed by the many eminent practitioners 
and educators who have preceded me. 
The problem seems to center on the al- 
leged fact that in order to practice land sur- 
veying, a man must be endowed with an 
esoteric and mystical sense, a hidden insight, 
inspired by a “call,” almost in the sense of 
a religious “vocation,” that enables him, by 
the use of measurements that never conform 
to the facts of possession or the positions of 
undeniably authentic monuments, to assert 
and maintain that, in his opinion, a certain 
boundary line must be in such-and-such par- 
ticular location, and confusion to him that 
questions it. This opinion comes from the 
study of musty documents, genealogical rec- 
ords, local history, familiarity with the hab- 
its of his predecessors, digging and delving 
for old rotted stumps and stakes, et cetera, 
et cetera, and et cetera. It is further alleged 
that the universities are not now, nor in re- 
cent decades, attempting to train eager 
young men to complete competency in these 
skills of the spirit. The plain fact of th 
matter is that the proper resolution of the 
confusing data that appear under such cir- 
cumstances is only forthcoming as the result 
of extensive and direct personal experience 
at a professional level from which is devel- 
oped a background in the practice of the 
art. The complaint is, therefore, largely 
directed to the lack of this inner sense. That 
this lack exists is undeniable, but it is also 
undeniable that no university can give a 


course in background. It can only inspire 
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the background to acquire background. It 
may well be that there are abysmal failures 
to accomplish even this. If these failures 
result from a lack of perception of the prob- 
lem or a weakness in the spirit of inspira- 
tion, then it may properly be asserted that 
the university is derelict in its duty. The 
present tendency toward “practicality” in 
modern curricula may well be the source of 
such failures as exist. 

The 


point. 


foregoing seems to be beside the 
It is only introduced to point up the 
problem. The fact remains that, at present, 
the only direct source of formal education 
for the surveyor is at the university, and, 
specifically, in the civil engineering curricu- 
lum. The additional undeniable fact re- 
maining is that considerable dissatisfaction 
exists with this situation. Why does this 
dissatisfaction exist; and what can be done 
about it? 

It is noteworthy that, as a result of this 
dissatisfaction, there has been a widespread 
but unorganized rebellion, the manifesta- 
tions of which have been diametrically op- 
posed. On the one hand, there has been a 
tendency to from other 


recruitment cur- 


ricula than civil 


engineering, and, on the 
other hand, to a complete abandonment of 
formal education and a reversion to the ap- 
prentice system. 

curricula does 


from other 


not follow logic ally. 


Recruitment 
One complaint is that, 
in civil engineering, we do not teach enough 
surveying; that we are not devoting enough 
time to the “practical” side; that our gradu- 
ates are not qualified as skilled instrument, 
computing, or drafting technicians. If this 
be the real complaint, what other curricu- 
lum will better satisfy this requirement? 
Another complaint is that civil engineering 
eraduates lack what is called “instrument 
feel” and “‘computing sense,” which may be 
more formally defined as a lack of under- 








standing of the basic theories of measure- 
ment. These critics say that if we give 
them graduates with the proper background 
in mathematics and measurement theory, a 
knowledge of techniques in specific areas is 
unessential. This knowledge will be im- 
parted to the recruit by the specialists that 
are available within the organization. If 
there is a basis for this latter complaint, it 
is real cause for criticism; but only for criti- 
cism of detailed applications. If civil engi- 
neering be properly taught and its curricu- 
lum logically arranged both for content and 
presentation, there will be no cause to com- 
plain of lack of mathematics and under- 
standing of measurement theory. There are 
both time and demand for these, even to 
the extent required in surveying, within the 
civil engineering curriculum. 

The movement toward the apprentice sys- 
tem gives particular cause for concern. Al- 
though this system served in the past, it is 
not the present-day approach toward pro- 
fessional education. It serves admirably for 
the training (note that I have not used the 
word “education”) of plumbers, but fails 
miserably as a means of inspiring original 
thinking which, in the final analysis, is the 
true product of a profession. The appren- 
tice system makes no provision for extended 
instruction in such subjects as mathematics 
and basic science. The practitioner on 
whom falls the responsibility for training 
under the apprentice system is seldom quali- 
fied to instruct adequately in these abstract 
subjects, seldom has the time available to 
devote to adequate instruction, and is usu- 
ally inclined to be scornful of any material 
not directly applicable to the techniques of 
practice in his own office. 
an atmosphere that is conducive to the 


This produces 
learning of techniques, “tricks,” “short 
cuts.” etc., which, while essential to the as- 
sembly-line production of the modern sur- 
veying office, are not formative of the back- 
ground and thinking habits to produce a 
new generation of professional men. 

A recent variation of the apprentice sys- 
tem, which is perhaps an improvement but 
subject to the same basic objection, is the 
trend toward the “technical institute.” This 
is an educational institution where training 
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is imparted by the professional teachers 

thus overcoming some of the objections to 
the apprentice system) but the training ex- 
tends over a shortened period, usually two 
years, instead of the four years (minimum 
presently devoted to the bachelor’s curricu- 
lum in engineering. The training is, of ne- 
cessity, confined to an exposition of the 
techniques of surveying without being able 
to devote much time to background mate- 
rial. Thus, it is subject to the same deadly 
criticism as the apprentice system—that it is 
not productive of the inspiration to original, 
independent thinking but, instead, produces 
a “handbook” type of practice. 

The foregoing criticisms of both the ap- 
prentice system and the technical-institute 
idea would not be valid if both systems were 
directed solely to the training of survey- 
ing technicians, instrumentmen, computers, 
draftsmen, etc., who are sorely needed to- 
day. In modern practice, the principal 
practitioner of the firm does not make all 
measurements, compute his own data, and 
double as his own draftsman. He is increas- 
ingly dependent on a large crew of techni- 
cians, each expert in his own speciality, to 
perform many of the operations essential to 
his practice. The final product, however, 
is the result of his personal interpretations 
of the data produced by the technicians and 
for which he, alone, is responsible. No 
amount of technical manipulative skill will 
stand as the equivalent of the judgment 
and creative thinking thus required. If it 
is realized that, in general, these systems 
will only produce the technicians who must 
not consider themselves as candidates for 
professional registration, a valid requirement 
for them will have been established without 
criticism. 

The practice of a profession requires an 
extensive technical background in a par- 
ticular discipline and the exercise of con- 
sidered judgment in the solution of its prob- 
lems. The technical background is acquired 
through a prolonged course of study, usually 
at university level, enhanced by the cumu- 
lative experience of succeeding years of 
practical, applied, progressively-difficult 
work. In the exercise of judgment, there is 
no set of rules to guide its application, and 
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the subject matter is so technical that it is 
not possible for the average client to judge 
the competency of the practitioner or the 
adequacy of his solution. It is probable 
that few will disagree with these principles 
or with the association of the practice of 
surveying with them. However, it is be- 
lieved that many surveyors, while stoutly 
maintaining that surveying is a profession, 
are working toward its ultimate exclusion as 
such. If this should occur, the profession 
will have only its own members and their 
myopic thinking to blame. 

Let us consider the history of the land- 
surveying profession in the United States. 
To a far greater extent than other profes- 
sions, it has been plagued by a cyclic se- 
quence of feast and famine—a series of 
importunate demands for its services inter- 
spersed with doldrum periods. A large part 
of the demand has been by the Federal gov- 
ernment while engaged in the tremendous 
undertaking of surveying the public lands as 
a sine qua non precedent to their sale to 
the public in parcels of consistent and 
usable size. Although scientific knowledge 
and the instrument-makers’ craft had, even 
at the beginning of this period, progressed 
to the point that it was possible to do work 
of geodetic accuracy, the rules and regula- 
tions for the survey of the public lands were 
written by the politicians, not by the sur- 
veyors. With typical “penny-wise and 
pound-foolish” policies, they required sur- 
veying services in quantity far exceeding the 
available technical talent and put the entire 
system out to contract without accuracy 
specifications and without adequate inspec- 
tion, and established by legislation that the 
rate of pay would be two dollars per mile 
actually run—later increased to the mag- 
nanimous rate of three dollars per mile! 
Few and far-between were the competent 
surveyors who would contend with wild 
country and wild Indians for this rate of 
pay! The result was that the ignorant farm- 
ers, lumberjacks, and just plain adventurers 
did a large part of the work. Accuracy was 
very low and many surveys were incom- 
pletely or fraudulently accomplished. This, 
for a period of approximately a century (the 
contract system was abolished in 1910), was 
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the picture that the average landholder had 
of our profession. Another period of great 
demand occurred during the days of the 
“New Deal” when the federally-sponsored 
housing program took form. Again, the 
demand for services exceeded the supply 
and, although registration laws helped in 
some areas, many surveys were made by in- 
competent and unscrupulous operators. 
Thus, to the new urban homeowner plagued 
by boundary disputes, our profession ac- 
quired a reputation for being inaccurate, 
irresponsible, and having the collective 
ethics and commercial instincts of a group 
of inmates of a rug market. We have made 
much progress in the last twenty years. We 
have licensing; and State and local organi- 
zations that promulgate technical standards 
and codes of ethics. A large part of the 
credit for this progress should be directed to 
this great national conference, colloquium, 
and source of inspiration—the American 
Congress on Surveying and 
founded in 1941. 

So far, this discourse has had much of 
the “Dutch Uncle” aspect, although critical 
only where necessary to develop thinking, 
and never with the intention of being per- 
sonal or unconstructively derogatory. Situ- 
ations have been explored and deplored. It 


Mapping, 


is now necessary to produce something con- 
structive. 

A start will be made by examining the 
basic principles of the registration laws. No 
particular State is singled out, and there are 
probably individual exceptions to all the 
generalities posed herein. The registration 
laws are justified on the basis of the pro- 
tection of the general public. Only inci- 
dentally do they also protect the profession 
and the individuals engaged in it. Primar- 
ily they were written around the professional 
engineer. The land surveyors were included 
At the time that the 
phraseology of the laws was developed, the 
work of the land surveyor was largely con- 
fined to the re-tracement of the previously 
established section lines or other system for 
the delineation of rural property lines. A 
high degree of technical skill or broad en- 
gineering competence was not required. Be- 


as a splinter group. 


cause the original surveys were highly in- 
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accurate, high accuracy in re-tracement was 
never considered. Therefore this work was 
not considered to be included within the 
area of engineering, and the legal definitions 
were so written. Most of the laws on the 
books today define land surveying as the 
“establishment or re-establishment of land 
boundaries and subdivisions thereof. 
By implication, the definition of professional 
engineering includes any other operations 
that involve an engineering measurement 
topographic mapping, route surveying, study 
of drainage areas; to mention a few. 

How many surveyors today make then 
living by the re-tracement of boundaries? 
An estimate is that less than 25 per cent of 
the average surveyor’s dollar volume today 
is made by re-tracement! Therefore, the 
plain fact is that today the surveyor must 
be competent in the engineering field in 
order to stay in business. He cannot de- 
sign a subdivision without first making a 
topographic map. He must consider street 
vrades, drainage areas, storm sewer design, 
traffic studies, zoning, impact on local econ- 
omy, recreation, parks, schools, ad infini- 
tum. If he is licensed only as a land sur- 
veyor, he must, under the law, perform only 
the boundary survey, leaving the rest to a 
registered professional engineer. 

Now, in conclusion and as a recommen- 
dation for action to improve the situation, 
we submit that education for the profes- 
sional surveyor (land surveyor or other spe- 
cialist) can only be accomplished within the 
framework of the civil engineering curricu- 
lum. If we are to continue as a profession 
and raise our position in the public esteem, 
we must abandon the practice of licensing 
land surveyors separately, with practically 
no formal educational requirements, and 
consider land surveying as a specialty within 
the area of civil engineering. Some will ob- 
ject that engineers as graduated from the 
university are not qualified in land survey- 
ing. Neither are they qualified to design 
bridges or sewer systems, but they have the 
background to acquire competency through 
extended practice. There is little difficulty 
at present between other specialties. <A 
firm specializing in sewer design seldom ac- 
cepts assignments in the structural field. 
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The laws generally do not prohibit a regis- 
tered civil engineer from designing electric 
transmission lines or chemical processes, but 
no problem is presented thereby because 
professional ethics forbid him from accept- 
ing work in areas in which he is not com- 
petent. Why should land surveying be dif- 
ferent? 

It is realized that the above suggestion 
is, at present, somewhat Utopian. Survey- 
ing must be accepted as a specialty field 
within civil engineering, on a par profes- 
sionally and technically with structural de- 
sign, transportation engineering, or wate 
development and utilization. This will re- 
quire a revision of attitude by practicing 
engineers and university faculties. This 
will not be forthcoming as long as we insist 
on the archaic distinction of the land sur- 
veyor as a separate law unto himself. With- 
out injuring those now practicing, we must 
raise our standards to full stature as engi- 
neers and institute formal educational re- 
quirements. There is little objection to 
formal educational requirements for law- 
yers and physicians, where it is impossible 
to take the State examinations without first 
having university training. Why should en- 
gineering be different? 

Further, surveying instruction must be 
changed. A professional outlook will not 
be imparted to the students if surveying is 
taught in “hand-book” style by immature 
and unenthusiastic beginning instructors 
who have stronger interests in other spe- 
cialties. Surveying must be taught by men 
of higher rank who have appointments to 
teach surveying. Most of these instructors 
of higher rank should be appointed after an 
extended experience in some field of survey- 
ing rather than be appointed to the faculty 
immediately after graduation. A correla- 
tive of this is that every instructor should 
be employed in the professional surveying 
field at least one out of every three sum- 
mers. This employment should be on a 
selective basis with firms where he will have 
the opportunity to keep abreast of improve- 
ments and innovations rather than to be 
on routine production assignments. 

Finally, if surveying is to attain status as 
a specialty, it should be possible for the un- 
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dergraduate student, if he chooses, to devote 
some time to the study of advanced survey- 
ing, above and beyond the fundamental 
courses required of all civil engineering stu- 
dents. This is now possible at the Univer 
sity of Michigan under the regular progran 
where all students in civil engineering are 
required to take ten semester hours in sur- 
veving, thirteen in structures, and ten in 
hydrology and other subjects relating to 
water. In addition, he must elect anothe: 
nine semester hours in one of the specialty 
areas such as construction, structures, high- 
ways, sanitation; and one of these areas i: 


that of geodesy and surveying. In this com- 


hm 


bination, a student can complete the cur- 
riculum with a broad basic training in 
mathematics and science, a normal coverage 
in structures and hydraulics, but with a 
total of nineteen hours in geodesy and sur- 
veying. This will be adequate preparation 
for the professional engineering examina- 
tion and will also provide a fairly extensive 
background in surveying. If, after this, the 
student lacks “instrument feel’? and “‘com- 
puting sense” the fault lies in our under- 
standing of the basic theories of measure- 
ment of student capacities and not in the 
failure of the curriculum to provide the 
opportunity. 


The State University Offers Courses to Surveyors 
Through Its Extension Division 


By LAWRENCE PEREZ 


T WAS with trepidation that I accepted 

this assignment because I am not com- 
pletely satisfied with our attempt to solve 
the immediate problem, and it is depressing 
to hear essentially the same things repeated 
over and over again in regard to the status 
of surveying in the university curriculum. 
In some respect, I am reminded of a friend 
who, afte devoting the better part of his 
life to research on the respondence of ani- 
mals to sonic impulses, was remanded to an 
institution for rehabilitation. His apparent 
recovery was phenomenal, and, after a few 
treatments, he was allowed to have visitors. 
During one of my visits, he produced a flea 
and informed me that he had made a won- 
derful discovery. He then proceeded to put 
the flea on his arm and snapped his fingers 
twice. At each snap, the flea jumped, dem- 
onstrating the reaction of the flea to sound 
My friend then picked up the flea and 
plucked each of its hind legs and returned 
it to his arm. Again, he snapped his fingers 
twice, but, needless to say, the flea did not 
jump. My research friend, with great en- 
thusiasm, then exclaimed, “See, by remov- 
ing the flea’s hind legs, I have destroyed his 
hearing.” 


On Saturday, March 2nd, Wilfred D 
Gillen, President of Bell Telephone Com- 
pany of Pennsylvania, addressed 2,000 peo- 
ple at the annual Secondary Education 
Board dinner and voiced the fear that the 
United States may follow the Russians by 
overemphasis on specialization and techni- 
cal training. He also expressed the fear 
that the United States might “overlook the 
need to balance our technical progress with 
the development and training of the over- 
all man.” 

Even though we can appreciate his con- 
cern, I still believe that the philosophy of 
most of our universities is to graduate men 
with a broad experience base and then leave 
the job of specialized training to industry 
in this highly competitive world, the sur- 
vival of our social system depends on the 
efficiency and scope of our technological 
manpower team. This team made up of 
scientists, engineers, and engineering aides 
or technicians is in constant need of re- 
placements. The scientists and engineers 
have been drawn from our many universi- 
ties while the technicians have usually been 
trained by industry. Both categories are 
woefully low in manpower, but of the two 
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the technician class is the most serious. In 
our complex society, after the research sci- 
entist conceives new ideas, unearths new in- 
formation, and investigates new interests, 
the engineer is called upon to create new 
designs and procedures from the results of 
the scientist’s work. The engineering tech- 
nicians contribute to the team play by 
completing the plans, by building, testing, 
operating, and servicing equipment. Un- 
fortunately, because of manpower deficiency, 
this aspect of the team work is being per- 
formed by engineers who, because of edu- 
cation and background, should be perform- 
ing at a higher level. This misapplication 
of manpower can indirectly become detri- 
mental to our national economy. 

A recent survey by a committee of the 
American Society of Engineering Education 
determined that there is a need for 30,000 
to 40,000 four-year engineering graduates 
each year. However, only about half this 
number are being graduated. This group 
determined that the national educational 
pattern is unbalanced in the development 
of technicians. Their survey shows that 
schools are graduating only one-third of the 
required number of qualified technicians. 

We, in surveying, have seen the hand- 
writing on the wall, and have been wailing 
for many years. The number of graduate 
civil engineers continuing in surveying and 
mapping is infinitesimal compared to the 
other branches of civil engineering. This is 
true because most of the young men feel 
they would be prostituting their four-year 
schooling by following this profession. On 
the other hand, the surveying industry feels 
that it is being short-changed with the civil 
engineering graduate today. This attitude 
persists because, paradoxically, the faculties 
of Departments of Civil Engineering are re- 
ducing the time allotted to teaching survey- 
ing principles and techniques in order to 
cram into a four-year curriculum special 
courses which allow the graduates to keep 
in step with modern technology. At the 
present rate of depreciation, the teaching of 
surveying at collegiate levels may soon be- 
come as extinct as that bird called the 
Dodo. 

Inasmuch as there is a definite apathy to- 


SURVEYING AND MAPPING 


wards the profession by civil engineering 
graduates, and because the time in a four- 
year curriculum for the teaching of survey- 
ing is inadequate, I would like to suggest 
some possibilities for alleviating the problem. 
In making the following suggestions, I re- 
call the young clothing salesman who made 
a wager that he could legitimately sell the 
“loudest” sport coat on the rack. He was 
in charge of the store over the noon-hour. 
When the owner returned, he found his 
store a shambles and his salesman a bit the 
worse for wear. Before the owner came out 
of shock, the salesman said, “I sold it. I 
sold that lavender and green coat.” “Fine.” 
said the owner, “but haven’t I impressed on 
you never to hard sell or coerce a customer 
into buying?” “Oh, the customer didn’t 
give me any trouble,” replied the salesman, 
“it was the darn seeing-eye dog!” 

Foundrymen, recognizing the need for 
motivation in a field not usually accepted by 
university graduates, resolved their problem 
in a very direct fashion. A Foundry Edu- 
cation Foundation was established by the 
Foundrymen’s Association composed of 
smaller groups such as American Foundry- 
men’s Society, Foundry Equipment Manu- 
facturers’ Association, Gray Iron Founders’ 
Society, Malleable Founders’ Society, and 
others. This group not only grants scholar- 
ships amounting to $4,500 at the Pennsyl- 
vania State University, but also administers 
scholarships amounting to $1,150, which are 
sponsored by firms such as the Luria Broth- 
ers, Link Belt Company, and W. B. Cole- 
man. Through these grants, they have been 
able to attract capable students from the 
Mechanical Engineering, Industrial Engi- 
neering, and Metallurgy curricula. The 
American Society of Tocl Engineers has 
also moderately acquired a manpower re- 
serve by using the same technique. This 
group, in addition to grantirg scholarships, 
maintains an educational advisory commit- 
tee which cooperates with universities to the 
extent of supplying visual aids, speakers, and 
general information relative to the tool and 
die industry. 

Is there any reason why we in the survey- 
ing profession should not emulate the Foun- 
drymen and Tool Manufacturers in spon- 
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soring scholarships for qualified students 
interested in the field of surveying and map- 
ping? We are not going to solve our man- 
power shortage or have the surveying credits 
increased in the curriculum of Civil Engi- 
neering by merely shaping resolutions to in- 
form the of 
problem. 


world the seriousness of 


the 

We can further help our cause by provid- 
ing for a constant exchange of surveying in- 
formation and literature between our group 
This 


student’s 


and high school and college libraries. 
medium whet the 
interest at the formative stage. 

Another approach is to provide speakers 
capable of meeting with student professional 
groups. These men, when talking about the 
eeodimeter, magnetometer, electronic 


may serve to 


men- 


suration, and _ astronomical 


equipment 
surely will enlist some interested men from 
civil engineering, 
physics, and mathematics to enter into the 


engineering, electrical 
higher level work of surveying and mapping. 

These suggestions for solving our prob- 
lems are not new and are not considered to 
be the immediate ills 
However, they are legitimate techniques for 
attracting competent personnel. 

In order to help alleviate the aforemen- 
tioned deficiency 


panacea for our 


in technical manpower, 
the Pennsylvania State University now offers 
a two-year terminal type curriculum which 
leads to an Associate degree in specialized 
fields. 

lo date, the program in Drafting and De- 
sign Technology and Electrical Technology 
has offered of Penn 
State Centers. That they have been suc- 
cessful is attested to by the success of the 
195 esraduates of the first class of 420 enter- 
ing students, and the 215 graduates of the 
All 
these graduates have been absorbed by in- 
dustry. It is interesting to note that 18 of 
the above graduates have elected to continue 


been at each twelve 


second class of 520 entering students. 


their academic work leading to the bacca- 
laureate degree. 

Today, we have 1110 Associate degree 
students at the Centers as compared to 1231 
Baccalaureate degree candidates. In the 
fall of 1957, we will be offering for the first 
time a curriculum in Surveying Technology. 
The objective of the curriculum is to pro- 
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vide a knowledge of the elements of survey- 
ing as applied to construction, land, topo- 
graphic, geodetic, city, and photogrammetric 
surveys and to develop trained personnel 
who will understand the relation between 
the precision of measurements and the in- 
terpretation of data, in addition to having 
an appreciation of the skills and equipment 
needed to make precise measurements in the 
field of surveying. 

An applicant for admission to the Survey- 
ing Technology curriculum must be a grad- 
uate of a secondary school and shall have 
completed 15 Carnegie units of preparatory 
work. In addition, he must have a mini- 
mum of three units of English and two units 
of mathematics. Many of the students en- 
tering the two-year curriculum are eligible 
for admission to the four-year curriculum, 
but because of performance and aptitude 
are advised by qualified counselors to enroll 
in the Associate degree program rather than 
the Baccalaureate degree curriculum. 

The in many re- 
spects similar to that which is offered at 
Georgia Tech and similar to the outline de- 
scribed by Mr. W. B. Williams. We have 


provided instruction in both the oral and 


curriculum outline is 


written form of communication as evidenced 
by the inclusion of English Grammar, Com- 
position and Rhetoric, Report Writing, and 
Effective Speech courses. The humanities 
are covered solely in the courses on Govern- 
and 


ment Politics in Modern Society and 
Psychology in Industrial Relations. This 
deficiency is common in all two-year cur- 


ricula where the main objective is to pre- 
pare the graduate in a minimum amount of 
time for immediate assignment to specific 
The 
quence is not as strong as desired, as the 
circumstances which prevail at the Centers 
prevent any 


categories of work. 


mathematics se- 


other treatment at this time. 
In order to unite the classroom work with 
the practical aspects of surveying, we have 
included a four-week summer surveying 
Here the students will be confronted 
with problems usually met in the profession. 

We are very optimistic regarding the de- 
mand for. such a course and the quality of 
students who will elect to try this program, 
and I hope that in two years I can report 


favorably on our experiment. 


camp. 








Is a Two-Year Junior College Course Likely to 
Produce More Registered Land Surveyors? 


By W. B. WILLIAMS 


WISH to make only two points: (1 
Land surveying is not, and never was, 
a phase of civil engineering, and (2) To 


become a competent land surveyor, a pos- 
tulant must first serve a period of time as a 
survey-party chief on land surveys. 

Secause many of us are registered in both 
from the financial viewpoint 
this is very practical—and because the field 
party laying out a highway, sewer, or water 


professions 


system, uses the same equipment as that 
used by a field party staking out a lot or 
any other legal description of land, it is pre- 
sumed by the uninitiated that each can do 
the other’s work. Up to a certain point 
and if consideration is given only to the field 
work, they can. But when the lot survey 
becomes a little complicated by a surplus o1 
shortage in the block or when the highway 
survey requires slope staking or supereleva- 
tion of curves they can’t. 

Such being the case, why try to teach 
land surveying as a part of a civil engineer- 
ing course? As was repeatedly stated by 
last year’s panel on practically this same sub- 
ject and has many times been stated pre- 
viously, the civil engineering course is so 
steadily overcrowded with new subjects that 
it is virtually impossible to crowd them all 


When I was 


an undergraduate forty years ago, we had 


into a four-year curriculum. 
required courses in pattern making, ma- 
chine shop, forge, and foundry. ‘These are 
now all deleted from the civil engineering 
required list at my alma mater, the survey- 
ing and drafting courses have been mate- 
rially reduced, and undoubtedly will be still 
further reduced as new subjects become es- 
sential to properly introduce a student to 
the broad field of civil engineering. 
Neither, in my opinion, is it any more 
essential for the land surveyor to know the 
theories of the transverse Mercator projec- 
tion, geomagnetism, hydrometric analysis, 
or 


the details of photogrammetric map 


preparation than it is to know thermodvy- 


namics, the theory of hysteresis in electrical 
currents, or the most recent concept of the 
components of the atom. 
pray make the most of it. I do not in any 
way wish to infer that the subjects first 
named are not essential to surveying in the 
broader sense, but these are advanced stud- 
ies that can, I believe, best be pursued in 
postgraduate courses. 


If this be heresy, 


An academic course for a land surveyor 
does not require advanced mathematics. 
Plane trigonometry, or at the most analytic 
geometry, is sufficient, but it must include 
extensive computation and mapping courses. 
It must include the law of real property, 
business law, general survey law, and in 
This will be some- 
what difficult as these are all State 
and vary somewhat from State to State, but 
this is true of all law courses. 


many States plat law. 
laws 


It must also 
include the history and methods of pro- 
cedure of the General Land Office survey, 
land use and town planning, and, last but 
not least, English, letter writing, speech, 
and technical reporting. It is my opinion 
that this can be accomplished in two years 
of academic work, particularly if field ex- 
perience is obtained either at a summer 
camp by working for an intermediate 
year in the office of a practicing surveyor. 
I have prepared a suggested curriculum for 


or 


such a course and there are a few copies 
the table. 
that it could well be given at a junior col- 


available on It would appear 
lege rather than a senior college, thereby 
that is 
placed on these institutions, and also re- 


alleviating the load now being 
ducing the cost to the student. 

Granted, this program may not comply 
with the better theories of education, but 
where does education stop? Is there magic 
in the number “4” that indicates that any- 
one with less than four years of college is 
uneducated? If so, some of our prominent 


attorneys are in this category, because it 


was not too many years ago that a law de- 
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eree could be obtained after three years in 
college, and the same was true in medicine 
Incidentally, if I may be personal, I only 
attended college three and two-third years, 
so I too am uneducated by this criterion. 
But, that a 


who takes such a course is not 


even assuming young 
fully 
cated by academic standards, is not half a 


loaf better 


man 
edu- 
than none? Land surveyors al- 
ways have been and always will be needed 
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in organized communities. For ten years 
we have bewailed the fact that no senior 


college offers a course in land surveying. 
the 
footsteps of the doctors and lawyers and 


Why should we hesitate to follow in 


start with a rudimentary course—in a jun- 


ior college, if necessary. 


NOTE: Since this paper was delivered, the Grand 
Rapids Junior College has decided to offer a 


similar course in the 1957—1958 catalog 


Is This a Problem of Recruitment 
for the Surveying Profession? 


By SUMNER D. IRISH 


HE PROBLEM of recruitment of 
technical personnel has hit us in this 
country hard and square in the last few 


years in almost all phases of our technical 
work. In some branches the shortage has 
been slower to develop to critical propor- 
tions than in others. The need for an ag- 
gressive recruitment policy as far as the 
land surveyor is concerned is now being 
felt, and is attested to by the existence of 
this panel. 

So that no misconceptions may develop, 
let me first say that I am considering the 
recruitment problem from the standpoint 
of the colleges only. There are others who 
are far more capable than I to talk about 
the many other 
Also, let us pinpoint the factors which must 
be considered in this problem. 
around (1) the number of people 


involved in this question, (2) 


facets of this problem. 
They re- 
volve 
the pay scale 
that must be considered, and (3) the spec- 
ialized training expected in the recruits. 
Land surveying is a fairly basic consider- 
ation, of which all communities should be 
cognizant—I think we can all agree to that. 
As a rough estimate of the number of men 
involved in this profession, let us say that 
there should be one licensed land surveyor 
If we were doing 
the job we would like to do, I think this is 
a conservative figure. 


for every 10,000 people. 


The population of 
the United States is now slightly in excess 


of 170,000,000. By simple division, we ar- 


rive at the figure of 17,000 good, qualified 
land surveyors in this country. 

Assume if we may that we are talking 
about the normal, college graduate going 
He will be 22 years of 


age when he starts to work. 


into the profession. 
Assume again 
that he will retire at age 65 and enjoy the 
fruits of his years of labor. From this we 
can see that he will have 43 years of em- 
ployment in the profession. Taking the 
figures of 17,000 surveyors in the entire na- 
tion, and an average working span of 43 
years, it means that 395 new surveyors must 
This is the 
size of the group we are talking about. 
Now look at the 
gineering graduates 
which 
The average for the past five years, 1951 to 
1955, was 4,516 men from the 
136 accredited colleges in the United States. 
If the land surveying profession is to be 


come into the field each year. 


number of civil 


the 


en- 
with bachelor’s 


degree are turned out each year. 


inclusive, 


made up of college graduates, it will then 
have to secure nearly 9 percent of all the 
that the 
" ¥ ° 

3 graduates from every accredited 
And this does not take 
into account attrition from natural causes, 


graduates are available, or, on 
average, 


school every year. 


which makes the average working span less 
Nor 
does this include the graduates who are 


than the 43 years considered above. 


needed in geodetic and topographic sur- 
veying with the government or private 


concerns. 








In regard to salary, the present average 
starting salary for engineering graduates 
is $435.00 per month, and going up. 
Whether we like it or not, the graduates 
who are out job hunting are very heavily 
influenced by that starting figure. 

The claim is often made that the fresh 
graduate is not worth that much money to 
a surveying firm, but that situation is not 
peculiar to the surveying type of organi- 
zation. It is true of all types of enter- 
prises which the new graduates enter. It is 
now just one of the facts of life that if a 
new graduate is to be hired he must be 
paid approximately $435 per month, or 
$5,220 per year. 

It is also well to point out that many 
corporations, both large and small, as well 
as many government agencies are now using 
trained personnel men to recruit these 
graduates. These recruiters invariably 
know the pattern of approach and the 
“give and take” which must be used to in- 
fluence these fresh graduates-to-be. A lone 
surveyor trying to recruit another man for 
his organization is bucking up against some 
stiff competition when he presents his sales 
talk. 

Che third point I want to discuss is the 
training of these college graduates. As all 
of you know the time devoted to surveying 
in the typical civil engineering curriculum 
has been cut down and cut down. One 
good solid course in pure surveying is all 
that a great many of our students receive. 
In this “squeezing-down” of the surveying, 
that portion devoted to land surveying has 
probably been as badly squeezed as any 
portion. As a result, I consider the contact 
which I can permit my students to have 
with land surveying to be no more than a 
warning not to embark upon it without 
further study and preparation. Because of 
this situation, the civil engineering graduate 
is not truly qualified to enter into pro- 
fessional land surveying work when he 
graduates. He should serve an apprentice- 
ship of several years before he can consider 
himself qualified. Land surveying properly 
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taught requires a knowledge of certain 
legal concepts which the present civil en- 
gineering graduates, under the continually 
increasing pressure to learn more about the 
latest things in engineering, will never have 
an opportunity to study adequately. 

What, then, does the civil engineering 
graduate have to offer the land surveying 
profession that is peculiar and distinctive? 
It is very little. Because of his training, 
he will presumably absorb the necessary 
knowledge faster than a non-college man 
and be able to contribute usefully to the 
organization sooner. But this also could 
be said of him if he went to work for a 
bakery, a hardware store or a lumberyard 
as well. I am afraid he is not any better 
prepared for the land surveying profession 
than he is for many other positions seem- 
ingly unrelated to civil engineering. 

From the above, certain conclusions can 
be drawn. The first is that the civil en- 
gineering graduate is not. particularly well 
prepared for the land surveying profession; 
all be it, he is still somewhat better prepared 
than other college graduates for this type 
of work. Secondly, he wants and com- 
mands a starting salary in excess of that 
which possibly any land surveying firm is 
prepared to pay. And thirdly, the number 
of men involved in this matter is so large 
and recruiting nowadays is so competitive 
that it is very doubtful if the engineering 
colleges could supply an adequate number 
of graduates even if the salaries were in- 
viting. 

The recommendation following from the 
above conclusions which I would make at 
this time. as a college educator, is that the 
land surveying profession should face up to 
the problem at hand and realize that the 
four-year colleges are not the source of 
their personnel needs. This must be realized. 
The land surveyors must face facts. They 
must determine where they can get the men 
they need, in adequate numbers and at the 


price they can or are willing to pay, and 


then go out and exploit that market. 
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The Fair Labor Standards Act and Its 
Application to the Civil Engineering and 
Land Surveying Profession 


a condensed version of the 
discussion, “Interpretation of Fair Labor Stand- 
ards,” which was a part of the program at the 
meeting of the Property Surveys Division, held 
during the morning of March 8, 1957, as a part 
of the Meeting of the 
American Congress on Surveying and Mapping. 
The principal speaker was Mr. Joseph Goldberg, 
Chief, Administrative Policy 
Hour Public 


Department of Labor. 


The following is 


Seventeenth Annual 


sranch, Wage and 
Contracts Division, U. S. 
Mr. Gordon E. Ains- 


Property Division, 
perty 


and 


worth, Chairman, 
ACSM, presided. 


Surveys 
Epiror 


Mr. AtnswortH: I would like to take up 
the next portion of our annual business 
meeting, which has to do with representa- 
tives from the Wage and Hour Division of 
the U. S. Department of Labor. 

On my left is Mr. Goldberg, who is Chief 
of the Administrative Policy Branch of the 
United States Department of Labor. He is 
Adviser to the Administrator on coverage of 
law, on overtime compensation, on deter- 
mining working time, and other matters. 

At Mr. Goldbereg’s left Mr. William 
Hoffman, Chief of the Regulations Branch 


of the Division, in charge of developing 


is 


wage and hour regulations, including those 
for exemption—and professional employees. 

Mr. Goldberg gained familiarity with the 
problems under the law 
with the Division 
during the past fifteen years. Mr. Hoffman 


has been with the Division since 1940 in a 


of employers 


through his association 


variety of capacities. Mr. Goldberg partici- 
pated in the preparation of many of the 
bulletins which are being distributed today. 

Mr. Hoffman is here primarily to answer 
any questions you may have regarding ex- 
emption of professional employees. 

To my right is Miss Tuney, who has 
accompanied them as an observer. Mr. 
Goldberg. 


Mr. 


here, and I hope you are too. 


Go.tpBERG: I am very glad to be 


I know that 


31 


Sut Mr. 
Ainsworth was right in setting aside a por- 
tion of the time to discuss this very impor- 
tant question of Wage & Hour Law. It is 
a sound, dollar-and-cents proposition for 
every employer to know what the law re- 
quires. 


you have a very busy schedule. 


Many employers have found themselves 
in the position of having to pay back wages 
that they did not expect; and in many of 
those situations it was due principally to a 
lack of knowledge of what the laws required, 
rather than from an intent to evade. 

The Fair Labor Standards Act has been 
in existence for nineteen years now, and one 
that would 
familiar with its general provisions. 


would be 
But 
unfortunately we find that many employers 
who are busy carrying on their business 
activities, meeting payrolls and the other 
problems 


expect everybody 


of which you all are aware—do 
not find time to look into these matters and 
to prevent these unexpected liabilities and 
the difficulties they run into. 

Now, it is not my purpose here today to 
give you a speech. I have none prepared. 
I am merely going to sketch in for you the 
broad outlines of the law itself. We will 
devote most of our time to discussing the 
matters which are mostly on your minds, 
problems which you may be having, ques- 
tions which you may wish to have answered, 
and with which you are seeking somebody 
who can help. We hope we can do that. 

The Federal Wage and Hour Law is 
officially known as the Fair Labor Standards 
Act. 
$1.00 an hour and requires time-and-one- 
half for overtime. 


It establishes a minimum wage of 


It also sets up certain 
standards for child labor. It establishes a 
minimum age for employment of sixteen 
years. In hazardous occupations, the age 
Another thing that the 
law requires is the maintenance of accurate 
records. 


is eighteen years. 


Those are the fundamental things 
the law requires. 








Now, if you do pay wages above the 
minimum, and you pay overtime at time- 
and-a-half, and if you do not employ child 
labor—I am sure all of you keep the ordi- 
nary business records—then you have no 
problems. You do not have to be con- 
cerned about the fine lines of what is 
covered, what goes into the rate of pay, who 
is exempt, or who is not exempt. It is of no 
concern to you at all. 

But we know that all of you do have the 
problems of marginal employees, and you 
have the problems of making bids in com- 
petition with other employers. You have to 
figure your labor costs, and you have to 
figure them on the same basis as your com- 
petitor. In order to do that you must know 
when you have to pay the minimum, when 
you have to pay overtime, and when you do 
not. 

Now who is covered? If the employee is 
not covered, you have no obligation to pay 
him in accordance with statutory provisions. 
This is a Federal law, and coverage is based 
on interstate commerce. If something is 
purely local, and has nothing to do with 
interstate commerce, it is not covered. The 
law sets out two broad areas of coverage— 
employees who engage in production of 
goods for interstate commerce, and em- 
ployees who engage in interstate commerce 
itself, 

Production of goods, typically, means 
things that are made for shipping outside 
the State. But the term “goods” is defined 
in the law and includes articles of commerce 
of any character. It would include plans, 
designs, plats, and reports which are pre- 
pared and sent across State lines. 

Any employees engaged in preparing 
those plans and gathering the information 
that goes into them are considered engaged 
in the production of “goods” for interstate 
commerce if the plans will be sent out of the 
State or if you know, at the time the work 
is being performed, that either you or your 
client will send them outside of the State. 

Now, in engaging in commerce we usually 
think of the people who work in the railroad 
industry, telephone industry, at airports, and 
things of that sort. But it also includes 
people who regularly use the mails, the tele- 
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phone, or telegraph for interstate commerce. 
If you have a substantial amount of inter- 
state business correspondence regularly, and 
your clerical employees are engaged in get- 
ting that correspondence together, that con- 
stitutes “engaging in interstate commerce.” 
So you must keep that in mind. 

The important area of coverage with re- 
spect to the industries where you people are 
engaged is construction. You are closely 
allied with the construction industries in the 
sense that you do the preliminary planning, 
you do the designing, and you are the ones 
who lay the basic groundwork for the con- 
struction activity. In determining whether 
a job of surveying, mapping, or planning is 
covered, the inquirer should know whether 
the construction job that will be following 
your activity is covered. 

In the field of construction, based on the 
decisions of the courts, coverage will include 
any repair, maintenance, replacement, en- 
largement, construction, reconstruction, ex- 
tension, or improvement—that is a lot of 
words, and these are the key words—of any 
existing production facilities for interstate 
commerce, or any instrumentality of inter- 
state commerce. 

In other words, what we must look for is 
the purpose of the particular construction 
activity. If it is to be a television station, 
an airport, or a highway it is going to be 
covered. If it is to be an extension of an 
interstate water system or water works, or it 
is to be an improvement, extension, or en- 
largement of an existing factory for produc- 
ing goods for interstate commerce, it is go- 
ing to be covered. If you do not have an 
instrumentality of interstate commerce, if 
you do not have a production facility for 
goods for interstate commerce, you do not 
have any coverage. 

That means that if you have work in con- 
nection with local stores, schools, churches, 
police stations, and all local projects that are 
carried on within the confines of a State, 
you are not covered, and the preliminary 
work related to them is not covered. 

The one exception you must keep in mind 
is in connection with city streets. If they 
connect with an interstate highway, if they 
are going to become a part of an interstate 
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highway—and there may be few that do not 
fall in that category—they are covered. 
There is one area of exception. That is the 
area where a man is projecting a local resi- 
dential development, and, on the private 
property, he is going to mark out the streets, 
he is going to construct the streets, and these 
residential streets are for use of the particu- 
lar area. In that case there is no coverage 
for the construction of those streets. At 
least we have taken the position that we will 
not assert coverage in these cases until the 
courts do hold differently. But, until the 
courts do hold differently we do not take the 
position that there is coverage in these pri- 
vate residential developments which are not 
a part of an interstate highway system. 

Now, suppose you have a particular situ- 
ation—the job is covered, and the employees 
are covered. The next question that may 
present itself, and it must present itself, is: 
Are any of my employees exempt from this 
overtime ? 

The most significant exemption for you 
people—as a matter of fact, I believe it is 
the only one that applies—is the one for so- 
called white-collar workers, but it does not 
extend to all white-collar workers. It ex- 
tends to executive, administrative, and pro- 
fessional employees and to outside salesmen 
who meet the tests which the administrator 
has set out in regulations. Those regula- 
tions are contained in one of the bulletins 
distributed here today. 
spt ak for themselves. 


These regulations 
The tests are there. 
There is also an explanatory bulletin, and it 
contains explanations of the various criteria 

If you have any difficulty in any particu- 
lar case, in finding whether a particular 
employee meets the tests, you should com- 
municate with the nearest office of the Divi- 
sion and get advice. If you get advice and 
are told that he is exempt, you can rely on 
that 

I do not propose to go into that aspect 
here because of the fact that in the bulletin 
it is very well explained. We have Mr. 
Hoffman with us, and any questions that 
may come to your mind he will be very glad 
to answer. 

Coverage is on workweek basis. In other 
words, an employee may be covered one 
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week and not another. He may be covered 
in one job and not in another. But if he 
performs a covered job within a workweek 
he must be paid according to the standards 
for the whole week. If he performs no 
covered work in the week, the Act’s pay 
standards will not apply to him that week. 

Now this is important in determining how 
to pay. The minimum wage is a dollar an 
hour, and you have to pay him that for all 
the hours he has worked during the week. 
Working time includes “all the time that the 
employee is giving to you,” in a general 
rule-of-thumb way. Particularly, teciini- 
cally, it is defined as “‘all time during which 
an employee is required to be on duty, o1 
on the employer’s premises, or at a pre- 
scribed work place.” 

If you go out one day and you find that 
conditions are not suitable for work, and you 
tell your employees there will be no work 
today, you do not have to pay them from 
the day you excused them. That may also 
be true in cases where you have worked half 
a day, of course, and you terminate your 
employment at that point. 
true, of course, when you start in the morn- 
ing and you find there are a number of 


It may also be 


hours during the day when you cannot work, 
and you tell the employee he can go off the 
job and come back at, say, two o’clock. You 
do not have to pay the employee for the 
intervening period, if the period is long 
enough that he can use it effectively for his 
own purposes. 

If, however, you are away on location, 
and you tell him he may have the next hour 
off, you cannot very well exclude that hour 
if he cannot use it for anything. He is there 
to perform your work and, during the period 
that he is there, you have to pay him. 

Neither do you have to pay employees 
for holidays, vacations, and sick leave. In 
many cases there is a practice of paying 
them for it. However, when you are paying 
them for it, you do not have to count the 
time as working time under the Act. 

The next problem arises if the employee 
works more than forty hours a week. Under 
the Fair Labor Standards Act, there is no 
daily overtime requirement. There is an- 


other law—and I am not going to speak 
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about it right here—that has to do with 
that. The Fair Labor Standards Act does 
not have a daily overtime requirement. It 
does not require premium payments for 
Sunday, or holiday work. Only if you work 
over forty hours in a week, is overtime re- 
quired. 

The rules for computing overtime are not 
difficult unless you have a very complicated 
rate structure. Overtime may be hard to 
pay but it is very easy to compute. Of 
course, what the law requires is that you pay 
time-and-a-half at the regular rate of pay. 
The regular rate means the actual rate 
which the employee received for the work 
he performs. It includes all remuneration 
for employment. The law excludes certain 
kinds of payments. It excludes holiday and 
vacation pay, expenses, and sick leave, and 
certain other payments such as those. But 
all other payments—production bonuses, 
ordinary premiums, shift differentials, pre- 
mium payments for hazardous work or for 
undesirable work—all of those payments 
must go into the regular rate. It is a simple 
mathematical problem to add up the pay he 
has received and divide that by the hours 
he has worked during the week to get the 
regular rate. 

If he is on an hourly rate basis, and re- 
ceives no other pay, you simply use that 
hourly rate and pay 150 per cent of that for 
overtime. If he is on a salary basis, you 
convert to an hourly rate and then compute 
it. Here, too, the workweek is the standard. 
The overtime is computed on each work- 
week standing alone. 

You cannot average the hours over two 
weeks. Say he works 42 hours in one week; 
he is entitled to two hours overtime pay for 
that week, regardless of the number of hours 
he works the other week. 

Now, on record keeping, which is the only 
other requirement; again there is no serious 
problem. The records must show hours 
worked each day and each week, the rate 
of pay, and the pay an employee receives; 
in addition to certain general records such 
as the name of the employee, his address, 
etc., which every businessman keeps in any 
event. These records are not required to 
be in any special form; records of the type 
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which almost every prudent businessman 
keeps are sufficient. 

These are the general outlines of the law. 

I mentioned a moment ago that there are 
certain other laws that may affect you. I 
am not an authority on those laws, but I do 
want to mention to you that there is the 
Davis-Bacon Act which applies to construc- 
tion where Federal funds are involved. The 
Davis-Bacon Act does not have any over- 
time provision. That law requires the pay- 
ment of wages at the prevailing rates, and 
those rates are set by the Secretary of Labor. 
If you ever get on a job where the Davis- 
Bacon rates are required, they are specific- 
ally required in the contract or determinable 
at the particular time for the particular job 

There is also the eight-hour law that ap- 
plies to Federal public works and to certain 
contracts to which the U. S. Government is 
a party. This law applies only to laborers 
and mechanics. That law sets a limit of 
work for laborers and mechanics of eight 
hours a day, and requires time-and-a-half 
for over eight hours. 

That is the general picture. If there are 
any questions I will be glad to answer them. 
A question has come up about the Walsh- 
Healy Public Contracts Act. That is a law 
that applies to contracts with the Federal 
Government for the manufacture or supply 
of articles and materials where the contract 
amount exceeds ten thousand dollars. 
There, again, I am not an authority on the 
subject, but the Public Contracts Act would 
not apply if the contract is exclusively for 
personal service. That is a question Mr. 
Ainsworth has asked, and I am not sure of 
the answer. If you have a government con- 
tract which calls for furnishing articles such 
as maps, plats, etc., you should inquire of 
the Labor Department whether the Public 
Contracts Act applies in your case. Thank 
you. 

Mr. AinswortH: Mr. Goldberg and Mr. 
Hoffman would welcome questions from the 
audience. 

Mr. McSwain (of Georgia): I gave my 
name, sir, because yours is the only agency 
that hasn’t got me yet. (Laughter.) I have 
only one question, and I will try to be brief. 
Within the last eight or ten years or more, 
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I have had a dozen or more subdivisions in 
a county, the street layout of which was 
approved by the County or City Engineer. 
They are strictly county or city streets. I 
do know now that there will be six or eight 
of them; we are going to have an interstate 
highway breaking through them. Am I safe 
from any retroactive action? I have always 
paid the minimum, I think, but some of 
these days will I have some action slapped 
on me for the interstate highways? 

Mr. Go.pserc: I am not going to at- 
tempt to say just what your situation will be, 
because I am not an investigator, and we 
are not going to send investigators down as 
a result of your conversation. When you 
are building any kind of a road which will 
connect directly with a highway, it is a 
covered construction project. 

Now the only exception, as I mentioned 
before, is where you are building roads in a 
private subdivision for the purpose of pro- 
viding access to the subdivision and access 
to the individual dwellings within the sub- 
division. 

There may be a commercial development 
in there too. In other words, you may have 
stores in there. But if it is on private prop- 
erty, picture it as an island. On private 
property, wherein streets are laid out for the 
convenience of a community, that is not 
covered, merely because a little access road 
goes out to meet the street which eventually 
meets up with the road. 

3ut the Supreme Court, in a case that we 
had recently, has indicated that in consider- 
ing construction work on instrumentalities 
of interstate commerce, you cannot view the 
project in isolation. You have to view it in 
terms of the network within which this 
forms an essential link. Thus, if you are 
constructing a roadway that is going to con- 
nect to, and it is going to become a link in, 
the interstate chain of communications, even 
though it does not directly connect up with 
the main road itself, it is a covered opera- 
tion. 

Mr. McSwain: Suppose I did not know 
that the project was covered ; would I never- 
theless be liable? 

Mr. Gowtpserc: Mr. Ainsworth asked 


that question. He has become quite an 
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expert on Wage & Hour. He presented that 
question in a similar form in a discussion we 
had. We had a lawyer present, and he said, 
“Tonorance of the law is no excuse.” That 
is why I mentioned at the outset that it is 
important to know the rules. In other 
words, the mere fact that you did something 
because you assumed it was not covered, 
does not excuse you from paying the mini- 
mum wage. 

A Voice: Suppose it is not covered now 
but is covered later. What about that? 

Mr. Goupserc: The coverage is written, 
it is in the Act. Unless Congress modifies 
it those are the limits of coverage. So that 
it is not a situation in which someone comes 
out and says, “This is covered now but it 
was not covered yesterday.” In other words, 
the law having been written, the limits of 
coverage have been set. A thing is covered 
or not covered on the basis of the language 
in the law. 

Mr. Hamitton: In the event a subdivi- 
sion lies between two farm-to-market roads, 
approved, and it is a known fact that this 
will be a shorter route between the two 
roads, would your interpretation be that the 
construction and subdivision on both sides 
would be a covered project? 

Mr. GoupsBerc: Subdivision? 

Mr. HAMILTON: Yes, sir. 

Mr. Gowpserc: No sir, the subdivisions 
are never covered. 

Mr. HamitTon: Nosir, I mean the actual 
layout of the property, the layout of the 
road. 

Mr. Go.pserc: The only problem would 
relate to the layout of the road itself. If 
the road is a farm-to-market road, and it 
connects up at the other end with any inter- 
state highway, it will be covered. You will 
look at it as a network chain, as if it were 
the arteries of the national commerce. Any 
time you build a road that extends to those 
highways it becomes an essential part of the 
interstate network of roads. 

A Voice: I have two questions. First, 
may the employer determine the workweek 
as Monday to Monday, or Wednesday to 
Wednesday ; and, secondly, what do you pay 
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time-and-a-half on? Must you break down 
to an arbitrary rate, or can you use a daily 
rate, or weekly rate? 

Mr. Gotpserc: The employer can deter- 
mine the workweek. The workweek is a 
fixed period of seven consecutive 24-hour 
days. Ordinarily you can determine a work- 
week for each new project, assuming that it 
is a new activity. But if you have a work- 
week for your establishment it must be in- 
tended to be permanent. That does not 
mean that you cannot change it. When you 
change it, the intention again must be an 
intention to make it permanent. 

When you have a change-over of work- 
week, we have an overlapping period; if 
there is any work done during the over- 
lapping period, compute the old workweek 
and the new workweek, including the over- 
lapping period each time, and you pay the 
employee whichever gives him the most 
compensation. 

Now the second question you asked is 

whether vou have to break down the rate to 
an hourly rate. The regular rate on which 
overtime is computed under the Act is an 
hourly rate. Overtime is always computed 
at an hourly rate. Now, where you have 
a salary that is paid for a period of a work- 
week, you simply divide the salary by the 
hours which you intended to pay, and you 
get your hourly rate in that fashion. If you 
have a semimonthly salary, you multiply 
your semimonthly salary by 24, divide by 52 
to get your weekly equivalent, again divide 
by the number of hours for which the salary 
is intended to be compensation, and you get 
your hourly rate. 
' Mr. Kersey: There was one point. In 
our industry we do not have close control of 
knowing how many hours our employees 
work. There are two or three systems. 

Around Cleveland, construction firms pay 
their help from the time they get on the job 
until they quit. In other words, they work 
eight hours at the job. 

Most of the surveyors pay a nominal eight 
hours a day. The fellows are supposed to 
work as close to it as they can. They leave 
our office at eight. Some of them have 
travel time back on their own time. They 
put in six or seven hours actual worktime. 
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I pay flat salaries. I have employees who 
work on a forty-hour basis and others who 
work on a forty-eight-hour basis. They get 
a flat salary a week, whether they work or 
not, that is, so much a week. There is that 
overlap. Some days they might be fifteen 
minutes over. I have no way of checking it. 
They themselves would not know. We do 
not keep track of that little over-and-under 
part of the day. You cannot stop them all 
just because it is four o’clock, and you can- 
not anticipate the traffic jams in a town the 
size of Cleveland nor how long it will take 
to get back. 

Mr. Gowpserc: Well, the problem of 
maintaining a regular salary is a very im- 
portant one, particularly in your industry 
and in your profession, and we recognize 
that. There are many ways of maintaining 
or of attempting to maintain a regular 
salary. Some of them are very complex. 
Some of them are at the present time in 
very serious dispute. I think it is a question 
that concerns a lot of people, and I think 
it will be worthwhile taking a few more 
minutes in answering your question. 

You can pay an employee a flat salary for 
all the hours he works in a week. In other 
words, you can arrange with your employee 
to pay him a stated salary, say $80.00 
whether he works 40, 45, 50, or 60 hours a 
week. You can do that under the law, but 
only as straight-time compensation. 

If he works overtime in any week, that is, 
over forty hours, you will have to pay him 
extra half-time only in addition to the salary 
for each of the overtime hours. The method 
of computing that is the same as previously 
explained. In the case of the $80.00 man; 
supposing he worked fifty hours in a partic- 
ular week, you divide the fifty into the 
eighty, you get a rate of $1.60, and he would 
get $0.80 additional for each of the ten 
hours, or $8.00 overtime in addition to his 
$80.00 salary. 

That would meet the requirements of the 
law. If he does not work overtime you still 
pay him the eighty dollars. That is the 
“fluctuating method of compensation,” so- 
called. In the weeks when he works forty- 
five hours, you divide the $80.00 by forty- 
five. Pay him the extra half-time at that 
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rate for the five hours, and you have met 
your overtime. 

A Voice: Will you elaborate on the tele- 
phone question. 

Mr. Gotpserc: Yes. When you have a 
job out of the State, you are going to have 
some other employees, perhaps not your 
field workers, who may be covered because 
they regularly use the telephone or the mails 
for interstate communication. It may be 
that your surveying employees will be 
covered also, if they make reports, if they 
prepare the materials that go into the re- 
ports that will be regularly sent across State 
lines. On this “regularity” question I do 
want to elaborate. 

That law does not consider that you are 
covered merely because on occasion you 
send something outside the State. You have 
coverage only if your engagement in inter- 
state commerce is regular and not merely 
occasional or sporadic. 

The mere fact that your office employees 
may occasionally mail your income tax re- 
turns or some other kinds of papers outside 
of the State, will not cover them. But if 
they regularly use the telephone and the 
mails for interstate communications, then 
they are covered in any week in which they 
are engaged in such work. 

Mr. Baver: My name is Bauer. Cleve- 
land, Ohio. 

I want to ask a question about figuring 
the “workday.” The number of hours in 
productive work, where the survey party, let 
us say, puts in seven hours of actual work 
in the field, but they might have three hours 
of traveling time back and forth to the job 

Mr. Gowtpserc: Travel from home to 
work and back again at the end of the day 
is not working time under the Act. So that. 
in the ordinary case, home-to-work travel 
time may be excluded from working time 
Sut you may have different situations. You 
may have a situation where a man drives a 
truck with equipment. The driving of the 
truck with the equipment is working time. 
However, employees who ride with him are 
not working, unless they are riding there for 
the purpose of helping him drive the truck. 

There is another aspect which I want to 
mention. The bulletin does recognize that 
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there are minor discrepancies in the main- 
tenance of hours worked. That is the 
“Hours Worked” bulletin. The Divisions 
will accept computation of working time to 
the nearest quarter of an hour, provided of 
course it is operated in such a way that it 
will even out over the long stretch. If you 
have a regular starting time at a certain 
period and then the employee appears a 
little earlier, and some days appears later, 
and you disregard that in each case, the 
regular starting time will be accurate for 
the purposes of the law. 

A Voice: In case we have questions o1 
interpretations of the Act and provisions of 
coverage may we contact your office without 
prejudice or hazard? 

Mr. Gotpserc: Yes. That has been one 
of our cardinal principles. We have been 
very circumspect on that. Any time you 
write us a letter, we answer that letter on 
its face. We do not refer that letter to our 
investigation division. It is a cardinal rule 
with us. It has never happened. If you 
are investigated, it is either because some- 
body filed a complaint about you or because 
in the ordinary course your firm has been 
It will not be 
the result of a contact you make with either 
our national office or with any of our local 


scheduled for investigation. 


offices. They are there principally to help 
you, and we take that all very seriously. 
RICHARD MAWHINNEY: Sir, I wish to ask 
a question as to coverage of employees who 
may be engaged in making a timber survey 
of pulpwood lands. The timber eventually 
will find itself in the form of paper products 
Sut it seems a little 
bit remote from the immediate survey. 
Mr. Gotpserc: Those employees will be 
covered, and it is true that there is a remote- 


in interstate commerce. 


ness in time. But there is a direct relation- 
ship in connection with the work performed. 
You will have that in a variety of situations 
where the initial step may be a long way 
removed from the eventual construction or 
the eventual product that finds its way in 
interstate commerce. 

You have a situation where you are sur- 
veving land for road construction, and there 
is no assurance, even at that particular 
time, that a road will be approved. But 
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nonetheless, it is essential step in the con- 
struction of that road, and whether it is 
approved or is not approved, or even if it is 
abandoned, coverage exists as of the time 
that the work is performed. If at the time 
when you perform the work you know or 
have reasonable cause to believe that the 
goods will eventually go out in interstate 
commerce, or that the instrumentality of 
interstate commerce will be built, then you 
are covered. 

You have the opposite side of that too. 
Supposing you are surveying land for the 
purpose of constructing a local plant, and 
that is your knowledge and that is the best 
reason that you have to believe the purpose 
of this particular job. Later, it turns out 
that they are going to construct a television 
station there. If, in fact, as a reasonable 
man, you had no basis for believing that 
this would be a covered facility, the work 
is not covered even if eventually it turns out 
they change their minds and build a tele- 
vision station. 

A Voice: Will the land surveys surround- 
ing a farm which obviously will grow prod- 
ucts which will go in interstate commerce 
any farm survey, in fact—constitute inter- 
state commerce? 

Mr. Gotpserc: I asked for the advice of 
Mr. Hoffman, who is an agricultural expert. 
Ordinarily, what you say is correct, that any 
survey of a farm that produces farm prod- 
ucts for shipment in interstate commerce 
will be a covered survey. Now it may be in 
some cases that the work is performed en- 
tirely on a farm, and if the employee works 
an entire week on a farm—it doesn’t have 
to be for a single farmer 

Mr. HorrMan: No. 

Mr. Go.pBerc :—then there is an exemp- 
tion for agriculture. You may find your- 
self eventually to be in that category, but I 
think that is a remote possibility. 

Mr. Hamitton: My office does a con- 
siderable amount of what we term “closing 
surveys,” done for lending institutions, both 
local and out-of-state. The title insurance 
companies which basically request such sur- 
veys are out-of-state companies. Is the 
time spent on those surveys and drawing 
the plat a covered occupation? Perfectly 


SURVEYING AND MAPPING 


frankly, a copy of that survey does go out 
of the State. The survey is of a private 
residence. 

Mr. Gotpserc: Well, that is a very close 
question. The surveyinig of private resi- 
dences in and of itself is net covered. Cover- 
age can occur only because of the fact that 
you are producing reports and plats, that are 
going to be sent outside the State. The 
Divisions have taken the position that plats, 
reports, and surveys are goods, and if they 
are produced for shipment outside of the 
State there is coverage. It is a question that 
is not entirely free of some doubt. But that 
is the Divisions’ position, and I believe that 
that is the way we would construe it in any 
place we were to find it. 

Mr. GuentT: Sir, I am not quite clear, 
going back to this travel time. If we have 
employees who are required to report to our 
office normally and there they are loaded 
into the truck and are sent out onto a 
specific job, and then in the evening they 
normally come back to the office, as I 
understand it their work would begin at the 
time they are required to report to the office 
and would end at the time they report back 
to the office. 

Mr. Gotpserc: Not necessarily. There 
it depends on whether the employee is re- 
porting to the office for the purpose of re- 
ceiving instructions. Or whether he is re- 
porting merely to get out to the site. 

Mr. GHENT: He is reporting merely to 
get out to the site. 

Mr. Goxpserc: If he is reporting solely 
for the purpose of going out to the site, is 
not reporting for instructions or to pick up 
tools, is not reporting to drive a truck o1 
to do any other work, and he does no work 
on the premises, then the time of travel to 
the work site and the time of travel from 
the work site back falls in the category of 
home-to-work travel and is not working 
time. Does that answer it? 

A Vorce: To make sure I understand 
exactly—I believe I understood you to say 
that if you paid a man by the month you 
could require him to work, for instance, 
sixty hours a week and pay him $300.00 a 
month, and then that was O.K. I am 
thinking of the case of the rodman or chain- 
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man who reports to work at seven-thirty 
and gets back in at five-thirty at night, and 
He is told 
those will be his hours six days a week and 
he is, say, paid $300.00 a month. 
complying or not. 

Mr. GovpBerc: Well, of course, if you do 
not pay him any extra for overtime you are 


who is on a monthly salary. 


Are we 


not complying. For sixty hours a week he 
to twenty 


If he consistently works sixty hours a week, 


is entitled hours overtime pay. 
that is his fixed workweek and you have 
made it clear to him that the salary includes 

let us take for example—payment at the 
rate of a dollar an hour for the first forty 
hours and time-and-a-half for the twenty 
hours; in that case it would be a total of 
$70.00. 
and him is that he works a fixed schedule 


If the understanding between you 


and he does in fact work a fixed schedule, 
then the payment of $70.00 a week will be 
in compliance. The weekly salary may also 
be converted into a monthly sum, by multi- 
plying the weekly salary by 52 and dividing 
by 12; or to a semi-monthly salary, by multi- 
plying by 52 and dividing by 24. Payment 
in such manner will satisfy the requirements 
of the Act. 

But you must keep in mind that your 
agreement with him, is in fact, payment at 
an hourly rate, and that if he works more 
he gets more, and if he works less he gets 
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The following is reprinted from the November 
15, 1957, issue of United States Department of 
Agriculture Graduate School Newsletter as being 
of possible interest to a considerable number of 
readers of SURVEYING AND MAPPING, especially 
those in the Washington metropolitan area. 

EDITOR 
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around the earth, we started plans for 2 pro- 
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gram of study of special interest to one group of 
Federal employees who can use the information 
work—th« 


geodesists and those who plan to enter that field 


from artificial satellites in their 

Geodesy is the branch of applied mathematics 
which determines by observation and measure- 
ment the size and shape of the earth and precise 


location of points on it for the control of topo- 
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less, based on actual computation of the 
hours worked at the rate that you agreed 
upon with him. You cannot disregard the 
hours he works. Paying him the $70.00 
regardless of the number of hours worked 
is not complying with the law. It is only 
if he works a fixed number of hours that he 
is entitled to that pay, and then he gets 
that pay, but, in that case, as I previously 
mentioned, you need make no deductions 
for holidays, absences due to sickness, oc- 
casional absences such as attending a ball- 
game once in a while, or similar absences. 
sut if he does not work sixty hours regularly, 
then that method of payment is not proper. 

Mr. 


could all stay here the rest of the day and 


AINSWoRTH: I am sure that we 


discuss this. We are getting a lot of very 
valuable information. But time has been 
passing. ‘These people want to go to their 
lunch. We have to conclude in the next 
ten minutes the activities of this Division. 
So I am afraid that we will have to end the 
very interesting and important discussion of 
the Wage & Hour Law. 

We thank these people very much for 
their being here today, and we will collabo- 
rate with them in the preparation of the 
that 


means of the transcripts. 


material is being assembled here by 
Thank you very 


much. 
‘ 
‘ 


in Geodesy 


graphic surveys. It goes back to ancient times 
but recent advances in theoretical physics and 
new developments in aviation, rocketry, photog- 
raphy, and electronics have added enormously 
to its scope and prec ision. 

Paul D. Thomas of the Coast and Geodetic 
Survey, who outlined the program, points out 
that a number of new techniques have been de- 
veloped for ultimately obtaining a new deter- 
mination of the figure of the earth. The use of 
artificial satellites for geodetic purposes is only 
ene of the innovations that will be covered in 
the program. 

Our plans call for a two-semester course in 
the theory of geodesy, a two-semester course in 
applied geodesy, and a one-semester course in 
special mathematical problems in the field. 
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Use of the Recording Densitometer in 
Measuring Density from Dot Maps 


By WILLIAM G. BYRON 


ASSISTANT PROFESSOR OF GEOGRAPHY 


| Bhyetwn ASPECTS of the science of 


photometry (that part of physics 
which deals with the measurement of light 
are of significance in cartography. The 


technique here described applies photo- 
metric tools to the analysis of dot maps, 
converting the line 
Using a densitometer, 


dots on a map into 
graphs of density. 
the ratio of the number of dots per unit of 
area, i.e., density, is measured without ref- 
erence to either political boundaries or arbi- 
trary statistical areas. 

The conversion process is wholly mechan- 
ical. Each dot in its spatial environment 
has a specific influence on the light which 
strikes it and that influence, small though 
it might be, can be precisely measured with 
sensitive instruments. The 
technique eliminates much of the subjectiv- 
ity of visual response to complex dot pat- 
terns by substituting a sensitive photoelectric 
cell, or its equivalent, for the human eye. 


photometric 


THE PHYSICAL MEASUREMENT OF 
DENSITY 

The key to evaluating the density of dot 
patterns by photometric means lies in the 
determination of the effect that the dots 
have on the intensity of a beam of light of 
a known incident value. The dots lose their 
individuality within each small area that is 
scanned by the light because, in effect, they 
are instrumentally diluted and spread out 
over the entire illuminated area. The ar- 
rangement of dots viewed by the scanning 
beam has no influence on the measurement. 
The only consideration is the ability of the 
dots to intercept light if they are black, o1 
to transmit or reflect it if they are white. 
Knowing the absorption, transmission, o1 
reflection value of an area on the map that 
has no dots, a ratio may be determined be- 
tween that area as a constant and all othe: 


This 


places on the map where dots appear. 


+] 
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is the concept which forms the basis for the 
physical measurement of density. 

There are three different approaches to 
the measurement of the ratio of black to 
white, each of which has a specific defini- 
tion. These are: (1) opacity, (2) trans- 
density. Opacity is de- 
fined as the ratio of the incident light J, to 
the emergent beam J, or J,/1; transmission 
is the reciprocal of this relationship, or I/I,; 
and density is the logarithmic value of 
opacity.’ The three values are compared in 
the following table: 


mission, and (3 


THE RELATIONSHIPS OF TRANSMISSION, 
OPACITY, AND DENSITY 


Transmission O pacity Density 
T =1/I, O=1,/1=1/T D =log,, 
1.00 1.00 0.00 

90 1.11 0.045 
.80 1.25 0.10 
70 1.43 0.16 
.60 1.67 ).22 
50 2.00 0.30 
40 2.50 ).40 
30 5.34 52 
20 5.00 70 
10 10.00 1.00 
O01 100.00 2? 00 
001 1000.00 5.00 


The distinction between density and opac- 
ity is mostly one of mathematical conven- 
ience, but it is important that the two terms 
not be confused. The common concept of 
density held by cartographers, e.g., the num- 


ber of people per square mile, would here 


1 This definition, now well established in pho- 
tometry, was first developed by Hurter and Drif- 
field late in the 19th century. See Hurter, F. and 
Driffield, V. C. “Photo-chemical 
and a New Method 


Sensitiveness of 


Investigations 
of Determination of the 
Photographic Plates.” Journal 
of the Society of Chemical Industry, 9 (1890 
155. 
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be comparable to opacity. Density in pho- 
tometry, using the logarithmic approach, 
leads to a special definition, the basic pur- 
pose of which is to capture the absorption 
factor in photographic films and plates. 
Absorption is of little consequence to car- 
tographers. However, the logarithmic tech- 
nique, which reduces the exponential nature 
of opacity to a linear function, is a decided 
asset for at least two important reasons: 
first, it is in keeping with the principle that 
visual perception is approximately a logar- 
ithmic function of stimuli;? and second, a 
great range of values can be shown on a 
graph with limited dimensions. Thus, there 
is good reason to convert opacity to density 
because density is the better measure of the 
ability of the eye to comprehend differences 
of dot concentrations from place to place, 
and because the full range of values, from 
empty areas to places of complete coales- 
cence, can be shown on the same graph. 
DENSITOMETERS AND DENSITY 
There are several kinds of densitometers,* 
each of which is designed to meet a spe- 
cific requirement of density measurement. 
Some instruments depend on visual acuity 


2It has long been understood that the eye is 
incapable of measuring degrees of grayness which 
are developed on an arithmetical scale. An in- 
crease in stimulation by equal steps is not per- 
ceived in its true perspective. The Weber-Fech- 
ner function, usually stated as S=k log R, in 
which § equals measured sensory intensity and R 
equals the measured magnitude of the stimulus, 
appears to approximate the response of the eye 
to gradations in density. Psychologists and others 
have recognized both the importance and the 
limitations of the concept and have explored the 
subject from numerous points of view. See for 
example: Hoagland, H. “The Weber-Fechner 
Law and the All-or-Nothing Theory,” Journal of 
General Psychology, 3 (1930): 351-373; Boring, 
E. G. The Physical Dimensions of Consciousness, 
N. Y. (1933): 10-13; 60; and Walsh, J. W. T. 
Photometry, London (1953): 53-89. 

In this paper “densitometer” is used as the 
generic term for all instruments that measure the 
difference between incident and reflected, or 
transmitted, light intensities. Some authors pre- 
fer the term “photometer” for this purpose, re- 
serving “densitometer” for those instruments 
which calculate the capacities of photographic 
absorpti yn 
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to integrate unknown densities with a cali- 
brated optical wedge, the measurement 
being achieved when the two samples are 
brought into a null balance. Others substi- 
tute some variety of photoelectric cell or 
phototube for the human eye and measure 
densities automatically. The photoelectric 
type may determine density either by con- 
verting the response of the scanning cell to 
a galvanometer or its equivalent for a direct 
reading, or they may use the comparison 
system in which a balance is achieved man- 
ually by coordinating the intensities of two 
beams of light. Where very small areas are 
to be considered, there are special purpose 
instruments called “microphotometers” or 
“microdensitometers” to fulfill this need. 

All of these instruments can be applied 
to the analysis of dot patterns, but some are 
more cumbersome to use than others. The 
photoelectric cell type, with its ability to re- 
spond automatically and rapidly to changes 
in densities, is the most practical to use in 
interpreting dot maps because this type of 
instrument requires a minimum of manual 
coordination. 


THE ANSCO COLOR DENSITOMETER 


In order to investigate the potentialities 
of interpreting dot maps photometrically, a 
modified Ansco Model II Color Densitom- 
eter was selected for a series of experimental 
studies. This densitometer, more correctly 
classified as a microphotometer because it 
scans through a very small aperture, indi- 
cates densities directly and on a uniform 
scale. Densities from zero to three on the 
standard density scaie can be measured on 
it with an accuracy of +0.02 everywhere 
within its range. It will record differences 
in transparency from 100 to 0.10 percent 
transmission, i.e., from complete transpar- 
ency to nearly total opacity. It will also 
measure either transmitted or reflected light, 
enabling the operator to scan either photo- 
graphic film or opaque paper. 

The heart of the system is a sensitive 
phototube which equates the ratio of inci- 
dent light to the emergent, or reflected, 
beam. The light is concentrated on the 
specimen area by a series of lenses and fil- 
ters. The emergent or reflected beam is 
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then collected specularly* by the phototube, 
which, according to the manufacturers, will 
produce a full-scale reading with an illumi- 
nation as low as one microlumen.° 

The impulses received at the phototube 
and its amplification system are translated 
into density readings by an electronic cir- 
cuit, making it possible to read density 
directly from a uniformly calibrated meter. 
A Brown Recorder can be attached to the 
instrument where a permanent record of 
In either 
case, the densities of dot patterns are 


any individual scan is required. 


If instru- 
mental calibration or small area analysis is 


quickly and precisely revealed. 


required, the linear meter scale can be used; 
if the focus is on a relatively large area, the 
Brown Recorder can be employed to pro- 
duce a line graph of density along any given 
traverse. 

The Ansco densitometer used for experi- 
mentation, modified to meet special spectro- 
scopic demands, almost perfectly fits the 
needs for dot-map analysis (Fig. 1).° The 
modifications included a special light-source 
container with a variable slit aperture which 
was moved, along with the phototube and 
its amplifier, to a position some distance 
from the densitometer. A special bed as- 
sembly, comparable to a screw lathe, was 
machined so that the map could be trans- 
ported at a variable rate of speed under the 
light’ By controlling the rate of travel and 
the dimensions of the scanning area, an 
operator could systematically measure the 
densities of dot patterns everywhere on a 
map. 


* Specular light includes only the collimated 
emergent beam. The light that is lost through 
scattering is not collected for measurement. 

5 Ansco Color Densitometer Manual of Instruc- 
tions. Ansco, Division of General Aniline and 
Film Corporation, Binghamton, New York, circa 
1950 

® The modifications were planned and con- 
structed by the Syracuse University Department 
of Physics. under the direction of Professor Na- 
than Ginsburg. 

7 The cost of the whole assembly, including 
the densitometer, is estimated to be approxi- 
mately $1500. Should all the machined parts be 
purchased commercially, the price would, no 
doubt, be considerably higher. 


CARTOGRAPHIC CONSIDERATIONS AND 
DENSITOMETRIC MEASUREMENT 
With a map at rest under the scanning 
light, the meter and the Recorder may be 
calibrated either to count the dots or to 
measure a ratio, such as the number of peo- 
ple per square mile, or both if the problem 
so demands. But no two maps are ever 
drawn and reproduced exactly alike. To 
the densitometer each new map is a new 
situation and a new scale is required to elim- 
inate even minor differences in cartographic 
procedure. Ignoring the instrumental var- 
iables until later, some observations can be 
made regarding cartographic procedures. 
Careful attention must be given to the 
sizes of the dots used because of the con- 
trolling influence dot magnitudes have on 
the total ratio of black to white on the map. 
If each dot is below the threshold of me- 
chanical resolution, or very near it, it will 
be lost, because the dot cannot be distin- 
guished from the normal fluctuations of the 
In the experiments con- 
ducted, it was determined that the Ansco 
densitometer could record dots as small as 


base line itself. 


0.001 inch in diameter. The dots can be 
made larger if the cartographer so chooses, 
but then the instrument will not be used to 
its full potential. 
the dots are made so large that the symbols 


At the polar extreme, if 


fuse together upon reproduction, no differ- 
ences in density can be measured in the 
coalesced places. 

The final product of the densitometer can 
be no more accurate than the map that it 
has scanned; hence the map should be made 
with considerable care. All dots that repre- 
sent the same quantitative value must be 
uniform in size and must be located on a 
background that is a constant to the colli- 
mated beam of incident light. The densi- 
tometer is acutely sensitive to even minor 
differences in dot magnitudes and _ back- 
ground environments; if there are any carto- 
graphic deviations from place to place on 
the map the instrument will surely record 
them. 

Some thought also must be given to the 
medium of map reproduction. Let us as- 
sume a case where a map is drawn using 
black dots against a white or neutral back- 
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ANSCO COLOR DENSITOMETER 
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Ficure 1. 


ground. If photographic negatives of the 
original drawing are scanned by the densi- 
tometer, the dots will transmit light; whereas 
the dots on either film transparencies or 
The curves on 
the Recorder will be reversed according to 
whether the dots reflect or transmit light, 
i.e., the peaks of curves from the negatives 
will be troughs from the transparencies; but 


film positives will absorb it. 


density readings or dot censuses can be 
readily extracted and interpreted as long as 
the medium of reproduction remains a con- 
stant.” 


INSTRUMENTAL VARIATIONS AND 
AREA GENERALIZATION 
There are four instrumental variables and 
each has an influence on area generaliza- 
tion. (1) the slit aperture, (2 
the rate of travel, (3) the intensity of the 
incident light, and (4) the sensitivity of the 


They are 


8In his experiments, the author obtained 
greater instrumental deflections from film nega- 
tives than from transparencies. No tests were 
made of reflection density, but it is assumed that 
the deflections from opaque surfaces would be of 
a still lower order. 
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Figure 2 The dot patterns from which the 


traverses shown in Figure 3 were made. For 


these densitometer traces, the width of the dot pattern was reduced to one-eighth inch. Each 


dot was then 0.001 


instrument. Each variable may be inde- 
pendently adjusted on the densitometer and 
if any is altered, there will be a correspond- 
ing change in the physical measurement of 
density. 

Adjustment of the Variable Slits—When 
a test sample is scanned, using two different 
widths of aperture of the scanning beam, 
everything else being constant, the density 
As the 


slit is enlarged, each dot takes up propor- 


curves will not match (Figs. 2 & 3 


tionately less space in the illuminated area 
and its effect is necessarily lessened. How- 
ever, the beam of light will include more 
dots at any one moment and each dot will 
be held in the path of the light for a longer 
period of time. There is thus the oppor- 
tunity to generalize a density reading me- 
chanically by widening the slit or to partic- 
ularize it by narrowing it. 

Adjustment of the Rate of Travel—The 
densitometer trace of individual density 
units can be radically affected by altering 
the rate of speed that the map travels under 
the fixed light source. The instrument used 
for the experiments could be adjusted to 
scan from ¥Y% mm/minute to 18 mm/min- 
ute, and the results near these two limits 
are portrayed in figure 4. It will be seen 
that the area generalizations are of a some- 
what different order than those afforded by 
the adjustment of the aperture. The Brown 
Recorder responds nearly instantaneously to 
changes in densities so that dot patterns 
separated by even a relatively narrow inter- 
val cannot be linked. If the linear rate of 
travel is suffciently increased, the density 


inch in diameter. 


slopes revealed by the Recorder can be 
steepened to where the horizontal compo- 
nents are essentially lost. 

Where the dots patterns are separated 
from one another by very narrow spaces, the 
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Ficure 3. 


Graphs showing the traces that re- 
sult when the width of the scanning aperture is 
altered, everything else being constant. Test 
case A. Aperture 0.125 by 0.020 inch. Rate 
of travel 1 millimeter per minute. Test case 
B. Aperture 0.125 by 0.040 inch. Rate of 
travel 1 millimeter per minute. 
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recording pen on the Brown Recorder be- 
comes an associate factor. If the map 
travels under the light source at a relatively 
high rate of speed, the spaces will be lost 
in the coalescence of the ink lines. The 
result is an apparent linking of the patterns, 
although the recording pen may have made 
a separate register of both the patterns and 
the intervening spaces. (Fig. 4). 

Adjustment of the Intensity of the Light 

Assuming that the sensitivity of the densi- 
tometer remains constant, i.e., there is no 
change in the density scale, the adjustment 
of the intensity of the light leads to a migra- 
tion of the base line on the Recorder. There 
are times when it is important to take ad- 
vantage of this characteristic. Occasion- 
ally the background density may be so ir- 
regular that the base line will drop below 
the recording capacity of the densitometer. 
In such a situation the base may be brought 
back to its original position by increasing 
the intensity of the scanning light and the 
readings can proceed as before. 

Sensitivity and the Three Density Scales. 
The modification of the Ansco densitometer 
included a provision to change the record- 
ing range of the Brown Recorder. Three 
different levels, corresponding to 0-1], 0-2, 
and 0-3 densities can be directly translated 
from the densitometer to the Recorder, 
making it possible to generalize areal rela- 
tionships of the dots by altering the con- 
trast of the dot-background components. 
Normally, the amplitude of the peaks will 
decline as the density range increases, i.e., 
the response to a dot pattern on scale 0-2 
will be less than on scale 0—/] provided the 
illumination remains constant. Should the 
contrast be adjusted midway in a traverse 
the true scale relationships must be cali- 


Ficure 4 Opposite page) Graphs illustrat- 

ing the effect of a change in the rate of travel. 

A. The basic patterns submitted for densi- 
tometer analysis. 

B. The patterns reduced to the scale used in 
the analysis. 

C. Densitometer trace of the square. Rate of 
travel 1 millimeter per minute. 

D. Densitometer trace of the rectangle. Rate 
of travel 1 millimeter per minute. 
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brated separately because the net density 
balance has been changed. 

One implication of considerable promise 
arises from the fact that the deflections are 
in part a function of the value of the back- 
ground. It is possible to control the quan- 
titative measurement of density by taking 
advantage of the different sensitivity capac- 
ities of the three density scales. By altering 
the ability of the background to interrupt 
and dissipate the incident light, the dots can 
be assigned different quantitative values 
without redrawing the map. Using photo- 
graphic negatives as an example, the deflec- 
tions can be controlled by adjusting the 
contrast of the film. 

Such contrast control is also significant 
when the densitometer is required to meas- 
ure a great range of densities, where both 
the individual dots and the peaks of high 
concentrations cannot be recorded on the 
same scale. This situation would be very 
unusual owing to the logarithmic interpreta- 
tion of black and white that is density; but 
there is a solution for the special case. If 
companion traverses are made on two pho- 
tographic negatives, one of which has a 
nearly opaque background and the other 
of which approaches a normal contrast, two 
different sensitivity scales can be employed. 
Two negatives may be used if the subject is 
identical but the contrast is different, or one 
negative may suffice by bleaching the back- 
ground for the second traverse. Any part of 
the peak of the trace that is lost on the first 
negative will be recorded on the second be- 
cause two different density ranges have been 
used. This naturally requires a separate 
calibration check for the second negative 
in order that the density record may be 
truly interpreted. 


E. Densitometer trace of the offset squares. 
Rate of travel 1 millimeter per minute. The 
trace indicates that the aperture was not uni- 
formly illuminated. 

F. Densitometer trace of the dot star. Rate of 
travel 1 millimeter per minute. The trace 
indicates that the aperture was not uni- 
formly illuminated. 

G. to J., inc. Densitometer traces of the four 
basic patterns. Rate of travel 18 milli- 
meters per minute. 
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CONCLUSION 

Che application of the recording densi- 
tometer to the interpretation of dot maps is 
an extension of the purpose for which the 
instrument was designed. There are, how- 
ever, no theoretical barriers to overcome. 
Of the several kinds of densitometers only 
those that measure densities without re- 
peated reference to the visual integration 
of emergent light intensities with optical 
wedges or comparison beams are practical 
to adapt to dot map requirements unless the 
problems involve pure cartographic experi- 
mentation. If the goal is to convert dis- 
continuous distributions as represented by 
dots on a map into measurable continuities, 
the Brown Recorder must be used and the 
densitometer must be modified so that the 
map can be made to travel mechanically 
under the light. 

The densitometer measures. densities 
much as they are perceived by the human 
eye; but it also takes one additional step. 
rhe logarithmic function of opacity is auto- 
matically calculated so that both the meter 
and the recorder yield quantitative values 
of density on a scale which is proportional 
to the number of dots per unit of area. The 
subjectivity of visual response can thus be 
neutralized, for the densitometer has per- 
formed a measurement that is beyond the 
capabilities of the eye. 

The densitometer will either count the 
dots o1 measure degrees of dot concentra- 
tions, according to the way in which the de- 


flections are keyed into the map. The in- 


: 
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strumental response depends in part on the 
map that it scans and in part on the var- 
iables inherent in the densitometer. As no 
two situations are ever exactly alike, the 
graphs must be calibrated each time any of 
the variables is changed. 

If the densitometer is to be applied to 
area analysis, it is essential that certain car- 
The 
dots must be of a uniform size and the back- 
ground must be homogeneous. 


tographic procedures be observed. 


The map 
must include only dots, for any other sym- 
The 


small, both to 


bols will nullify the density readings. 
dots should be made very 
maintain the maximum density structure 
in places that approach coalescence and to 
utilize the full capacity of the densitometer. 
If these precautions are observed, there is 
almost no limit to the detail that can be 
preserved and measured on a dot map. 
The main value of the densitometer tech- 
nique lies in the ability of the instrument 
to translate unsystematic dot patterns into 
orderly line continuities. The graphs may 
First, 
isopleth maps may be developed where the 
density structure will be a known quantita- 
And 


second, the graphs may be used in an ex- 


be used in at least two basic ways. 


tive element everywhere on the map. 


perimental way to determine what gray 
values most closely approximate a graded 
sequence of quantitative categories on a 
map. In either case, the cartographer has 
at his disposal a graphic representation of 
density that reduces the subjectivity of visual 
response to a fundamental minimum. 


ac 


The New Look in Soil Maps 


[he first of a new kind of soil map has just re- 
The Soil Survey of 
Pasquotank County, North Carolina, prepared 
by the United States Department of Agricul- 


cently come off the press. 


ture’s Soil Conservation Service in cooperation 
with the North Carolina Agricultural Experi- 
ment Station and issued in October 1957, is the 
first of the new type of soil-survey reports which 
the U. S. Department of Agriculture and State 
agencies, working together on the National Co- 
operative Soil Survey, have adopted as standard 
for all such reports. The detailed soil-survey 
maps, on a scale of 1: 20,000 and measuring 


11% by 15 inches, have an aerial photomosaic 
background with soil boundaries and symbols 
overprinted in red. In the new atlas format, 
the maps are folded and bound with descriptive 
text in a booklet measuring 914 by 11% inches, 
eliminating the separate large sheets used for 
the old line base maps. The format of the new 
series is much more practical for field use and 
study than were the large and unwieldy map 
sheets which accompanied previous county soil 
surveys. Copies may be purchased from the 
Superintendent of Documents, U. S. Govern- 


ment Printing Office, Washington 25, D. C. 
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Design Criteria for Today’s 
Aeronautical Charts 


By LT. COL. LAVOT B. DAVIS 


AERONAUTICAL CHART 


pyre ge aeronautical charts are de- 
signed to meet navigational require- 
ments posed by equipment and operational 
techniques. These two factors are interde- 
pendent components of Air Force Weapons 
Systems. 


ponents 


They are the most dynamic com- 
the 
A complete weapons system in- 


because they guide weapon 
movement. 
cludes the weapon; the related delivery com- 
ponent, such as the aircraft, its equipment, 
its crew, its operation technique; and the 
associated guidance system, such as ground 
based direction or control. 

The Aeronautical Chart and Information 
Center has always considered the aeronauti- 
cal chart a primary operational tool, an es- 

: 


sential piece of equipment which supports 


a weapons system. It must, therefore, be 
designed to function as an inherent com- 
ponent of this system, and it will in turn be 
affected by the design and function of each 
The aeronautical 
chart design is thus limited by the physical 


of the other components. 


and functional characteristics of the entire 
weapons system and by man’s capability of 
functioning as a component of this system. 

Man is probably the most static of the 
He can be 
trained to a fine edge, he profits by experi- 


weapons systems’ components. 


ence and knowledge, and his physical capa- 


bilities can be means of 


Nevertheless, he 


extended by 
scientific aids. remains 
essentially a land-based being, susceptible 
to widely varying physiological and psycho- 
logical He still the 
guiding force behind the weapons system, 
but in the future he may 
well be replaced by a mass of tubes and 
The aeronautical chart is the pilot’s 
graphic tool for navigation, therefore, the 


limitations. remains 


not-too-distant 
wire. 


Presented at the Seventeenth Annual Meeting 
of the American Congress on Surveying and Map- 
ping, Washington, D. C., March 6-8, 1957. 
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abilities, 
mental habits, and physical restrictions im- 


pilot’s definable characteristics, 
pose direct limitations on the design of the 
chart. 

Those engaged in some phase of mapping 
are familiar with the normal limitations im- 
posed on cartographers in their attempts to 
They 


are aware of the problems created by scale, 


portray a spheroid on a flat surface. 


coverage, symbolization, materials, repro- 
duction, and so forth. The scope of this 
therefore, confined to those tech- 
nical limitations which are unique to the 


paper is, 


Technical limita- 
tions are those operational factors which 


Air Force cartographer. 


limit the areas of development, construc- 
the 


These factors 


tion, design, and (to a certain extent 
use of an aeronautical chart. 
include the chart user and those weapons- 
system limitations within which he must 
function, specifically the aircraft, its equip- 
ment, and the navigational technique. A 
few Air Force charting projects will be re- 
viewed, and areas of technical limitations 
will be emphasized. 

The first problem is concerned with the 


development of a new Pilotage Chart for 


visual navigation during a Low Altitude 
High Speed (LAHS) flight. When this 


type of mission was initiated, it became ap- 
parent that conventional charts would not 
satisfy the unique requirement of this navi- 
gational technique. Content and design 
of ordinary charts, based on flying require- 
ments at average speeds and altitudes of 
propeller-type aircraft, were of little value 
to the hedgehopping jet airman. This was 
related to a number of physiological and 
psychological problems in this new type of 
navigation. 

First, the pilot’s field of vision during 
LAHS flight .is limited in both horizontal 
and downward angle. In low altitude flight 
the distance required to recognize a check 








50 


point is the same as for any aircraft at a 
given altitude, but the increased aircraft 
speed seriously limits the time available to 
see and recognize a feature on the ground. 
It would, for example, be normal for a “hill 
and dale” foot traveler to spend fifteen 
minutes studying his compass and visual 
references to obtain a precise locational 
“fix.” Such a time-consuming procedure is 
not feasible for air navigation, for, at the 
not uncommon air speed of 1,000 miles an 
hour, a pilot might be 250 miles beyond the 
object he was trying to recognize in that 
time interval. Such speed forces the pilot 
to spend a minimum of time in recognizing 
and locating check points. 

Distance of recognition is the distance at 
which an object of a particular size becomes 
A four-story building, or an 
object of similar size, may be recognized, 


recognizable. 


under ideal conditions, at a distance of 
about 20 miles, but an object of smaller size 
cannot be recognized until it is much 
nearer. Moreover, restricted visibility due 
to smoke, haze, dust, etc., may impose 
serious limitations on object recognition. 
Add to these factors the effect of the rapid 
approach to objects, which makes them ap- 
pear to accelerate towards the observer; 
the fraction of a second available for recog- 
nition of certain type check points; the 
limited time for correlation of a ground ob- 
ject with a previously memorized abstract 
symbol (which must be recalled) ; and you 
can readily see the need for new concepts 
These limita- 
tions indicated the need for locating dis- 
tinctive ground guidance features (check 
points) in such density that on any flight 
path the pilot could give primary attention 
to flying the aircraft and expend minor ef- 
fort in navigating. 


in the field of chart design. 


Even this does not complete the picture. 
The effect of turbulence during high speed 
flight is intensified in turbulent air close 
to the ground. This increases the physical 
and mental strain on the pilot who is already 
burdened, both physically and mentally, 
by frequent reference to charts inside a 
tight cockpit, and by the need for his close 
attention to operation and safe control of 
the aircraft. 


SURVEYING AND MAPPING 


Once the nature of the problem became 
clear, the job was to relate these operational 
considerations to chart content. Although 
chart features were considered in terms of 
design, the main objective at this point was 
to identify and establish the type and num- 
ber of features required for safe navigation. 
It was apparent that preparation for a 
LAHS mission would include a particularly 
thorough briefing on the course of the air- 
craft. One of the prime functions of the 
chart would, therefore, be a “Memory Aid.” 
It must include important terrain detail 
and other specific data that would serve 
as a reminder or aid to the pilot’s memory 
during flight. Information to aid in navi- 
gation, such as unique cultural or natural 
objects which might serve as check points 
or turning points, and information that 
indicates the nature, position, and heights 
of obstructions in or near the flight path is 
most essential. 

It was recognized that ground features, 
both cultural and natural, must be selected, 
not merely to reflect the basic character of 
the area but for their value as check points. 
The selection and portrayal of ground 
features, moreover, had to meet the re- 
quirement of rapid, visual recognition of 
prebriefed check points as seen from a low 
perspective angle. The selection criteria 
should include, therefore, the significance 
of the particular ground feature in relation 
features. This “signifi- 
cance” or “uniqueness” may be expressed 
in vertical dimension, mass, design, con- 
figuration, color and color contrast, fre- 
quency or infrequency of appearance, etc. 
Furthermore, such feature points must form 
a network covering the entire chart area, in 
order to provide a check point for approxi- 
mately every four minutes of flying time. 

Besides check points, a pilot flying at 
treetop level is most concerned with avoid- 
ing obstacles. While such obstacles are 
ordinarily thought of as trees, or certain 
cultural features with vertical significance, 
in this LAHS situation, the irregularities of 
the ground surface itself may often consti- 
tute the most serious problem. This is par- 
ticularly true when obstacles along a flight 
line occur with such frequency that it is 
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DESIGN CRITERIA FOR TODAY’S AERONAUTICAL CHARTS 


Figure | 


The upper half of this chart contains a 


“shaded 





Experimental Low Level Navigation Chart produced for evaluation by USAF users. 


relief” portrayal; the lower half portrays only 


hypsometric tints. 


neither efficient nor possible to try to avoid 
them individually. The vertically signifi- 
cant detail, therefore, must give the pilot 
enough information so that he may estab- 
lish and maintain a minimum, safe-flight 
altitude along his entire route. 
These two types of information 
tional check points and obstacles 
of dominant importance, 
the entire chart content. 


naviga- 
although 
do not comprise 
This emphasized 
information must be placed in a familiar 
chart setting and be related to other features 
on the ground to form a whole picture, es- 
pecially for preflight planning. The back- 
eround must, therefore, be subdued but of 
sufficiently density and legibility to offer sup- 
plementary, flight-planning information. 
determined the selection and 
density criteria for chart features, the next 
area of concern was design, i.e., how should 
these features be portrayed? A series of ex- 
perimental 


Having 


prototypes was prepared. In 


these all design characteristic had to remain 
within the limits posed by the chart user and 
his needs during the LAHS mission. Two 
prototype graphics were accepted, after a 
field test and evaluation, and approved by 
USAF crew members. 

Two types of relief portrayal, which were 
considered adequate for testing, are shown 
in Figure 1. The upper half of the chart 
combines a shaded-relief technique with a 
system of color tones denoting slopes. On 
the printed chart, green represents areas of 
less than 5° slope, whereas yellow denotes 
All peaks 


and ridges are accentuated by an orange 


areas of slopes steeper than 5 


cap. The lower half of this chart shows a 
revised, gradient-tint portrayal based on a 
200-foot contour interval. Both charts con- 
pictorial symbols 
landmark features 
with vertical significance. Both also reflect 
information not re- 


tain newly developed 


representing distinctive 


attempts to subdue 
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Ficure 2.—PCLX 469B portraying a portion of 


level chart during a 


quired for navigation and exaggeration of 
information needed for safe, accurate flight. 
Although either experimental chart would 
satisfy minimum requirements, it was agreed 


’ 


that the sample with “relative” relief or 
“slope shading” was preferred by the user. 
Much additional information was gathered 
to aid in improving the design. 

The first full size USAF Pilotage Chart- 
Low Altitude, which represents a culmina- 
tion of the ACIC PCL Chart Development 
effort is shown in Figure 2. The chart is 
labeled Experimental as it covers a US train- 
ing area and because it is currently under- 
USAF units. The 


chart presents a clean uncluttered appear- 


going further tests by 


ance, the terrain is accurately represented, 
there are sufficient check points to facilitate 
optimum ease of identification, and all pos- 
sible obstructions to low altitude flight are 
clearly shown. All these features were re- 
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Texas was produced for flight testing the low 


low level mission. 


quired because of the technical limitations 
imposed by the LAHS system. 

The portion of the chart in Figure 3 illus- 
trates several points of interest. Note the 
simple yet effective portrayal. Roads are 
dark brown, railroads are in black. Both 
are limited to a network of recognizable 
check points when associated with other 
features. Urban areas are defined by their 
actual visual limits and are tinted violet for 
visibility under red as well as white light. 
The darker violet tint represents what may 
be called the “hard core” of the city, that is, 
the limits of vertically significant built-up 
areas. Several obstructions are symbolized by 
three-dimensional pictures, and the exact 
location of each feature is indicated by a 
small black star. Landmarks such as the 
stadium within the urban area, are pictori- 
ally symbolized. 

In this close-up view, certain symbols are 
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Figure 3. 
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Enlarged view of a portion of PCLX 469B centered on Waco, Texas. Notice pictorial 


symbols and 6,000-foot estimating aid circles around air fields such as James Connally AFB and 
Waco. The dark rectangle near the central part of Waco, just south of the Brazos River, is the 


core downtown area, i.e., 


in black and others in brown. On this 
particular chart, black symbols identify those 
features which are drawn from accurate 
photography or intelligence, whereas brown 
symbols express general characteristics of a 
feature for which no accurate picture is 
available. Major airdromes on this chart 
are shown in black by an exaggerated pat- 
tern of runways. The outer circle represents 
an arbitrary diameter of 6,000 feet to help 
determine the approximate length of run- 
ways. Minor fields are portrayed by a single 
grey circle. 

Figure 4 presents an area of higher relief, 
and illustrates the new method of differ- 
entiating broad types of geographic areas by 
color. Relatively level terrain is shown in 
green. Hilly or mountainous terrain is por- 
trayed by a combination of shaded relief and 


the most visually significant portion of the built-up area 


light buff-tone underprint. Contours are 
printed grey at 250-foot intervals, and the 
orange tint is used sparingly to accentuate 
peaks and ridges. Other new features in- 
clude printing place names in grey to reduce 
clutter, transmission lines are shown promi- 
nently in black with frequently spaced tower 
symbols, and 30-minute isogonic lines, with 
local anomalies, are in grey. 

As new techniques or better portrayals are 
developed, they are entered on new and 
more advanced prototypes. Optimum tech- 
niques and portrayal are applied to all 
chart series whenever scale and use permit. 
Concepts of chart design at every step in 
this development program are definitely 
geared to the physiological and psychological 
problems of the pilot and to his immediate 
environment. 
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Ficure 4.—Although in monochrome, the rugged character of the terrain in the Voges and Black 
Forest regions of France and Germany shows up very well. 


Limitations imposed by the development 
of new navigation equipment also posed 
problems. This problem clearly points up 
the fact that aeronautical charts are a 
unique member of the cartographic family. 
It involves a set of experimental graphics, 
now undergoing development at ACIC, 
which are designed for use with a new cock- 
pit projection system. These graphics will, 
of course, undergo extensive evaluation by 
the Air Force before acceptance. The cock- 
pit projection system incorporates an air- 
borne chart display instrument that presents 
a realistic pictorial plan of the various phases 
of jet operations, superimposed over a 
graphic representation of the earth’s sur- 
face. It is designed for use in high altitude, 
high speed, single place aircraft. This sys- 
tem, after final evaluation, may provide the 
answer to the question, “How can a jet air- 
craft fighter pilot, flying at short range, at 
speeds in excess of mach 1.0 and at altitudes 
up to 50,000 feet, still find time to navi- 


gate?” 


The chart display feature of this cockpit 
projection system consists of a graphic por- 
trayal, pre-selected from a magazine of 
reference charts which show topographic 
and aeronautical information. The charts 
are actually miniature film positives which 
are projected onto a 10-inch screen posi- 
tioned 30 inches from the pilot and some- 
what below his eye level. Each chart image 
is fixed and oriented so that magnetic north 

at the chart center) is always at top center 
of the viewing surface. A maximum flight 
range consisting of circles of varying diam- 
eters is centered on the aircraft symbol to in- 
dicate the distance the aircraft can fly in any 
direction. It is primarily a relationship be- 
tween fuel remaining, fuel consumption rate, 
and aircraft altitude. Except for the selection 
of chart area and scale, the operations ac- 
complished by the equipment are continuous 
and automatic. 

Most conventional ideas on cartography 
had to be discarded during this development 
program, as well as before it began. This 
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work was in an entirely different medium. 
New graphics were required which could be 
reproduced on 35 mm film strip, in color, 
and withstand extensive use at temperatures 
estimated to be over 100° Fahrenheit. The 
chart image must be precisely positioned on 
the film so that the image center projects 
exactly to the center of the chart display 
area. It is obvious, therefore, that the ma- 
terials and physical construction of these 
graphics are indeed limited by the capabil- 
ities and characteristics of the equipment 
itself. 

But what of chart design and content? 
Three separate charts are required. Scales 
vary from one inch equals forty nautical 
miles to one inch equals five nautical miles. 
Each, of course, is designed for a different 
phase of the The 


cross- 


navigational mission. 
used for 
country navigation. The requirement, there- 
fore, dictates the selection of detail to be 
shown 


smaller scale charts are 


in this case, base information usable 
for pilotage at the service ceiling of high 
altitude aircraft. Aeronautical information 
consists of selected air bases and electronic 
navigation facilities. 

The chart at scale 1:729,620 is used for 
penetration type operations, such as enter- 
ing into terminal areas. The selection and 
density of base chart detail are based on 
more liberal criteria than for the small scale 
chart. Generally, the aeronautical overprint 
will include rendezvous and holding points, 
entrance and departure patterns, altitudes 
and procedures, airspace restricted areas, 
and other associated navigational data. The 
large scale chart is used for approach and 
landing operations. It must show obstacles 
of both cultural and relief types, a definite 
pattern of check points for visual reference, 
and a mass of airfield and electronic navi- 
eational information. 

To meet accuracy requirements of the 
projection equipment, all chart features are 
positioned and aligned with extreme care. 
It is estimated that the combined inaccura- 
cies after compilation and construction of 
film strips can be no more than one part in 
500 for any area portrayed. In addition, the 
line weights, type styles and sizes, and all 
symbols must provide a high degree of 


legibility under both white and red light at 
a viewing distance of 28 to 30 inches. These 
factors alone, if considered for just a single 
feature, pose a most difficult problem. But, 
unfortunately, chart features are like taxes, 
they multiply. To provide not only base in- 
formation necessary for pilotage navigation, 
but also aeronautical information which 
must satisfy at least twelve different types 
of electronic equipment capabilities within 
a 10-inch circle, calls for unusual ingenuity. 

First attempts were not wholly satis- 
factory. The severe limitations of size, ma- 
terial, and viewing requirements were not 
at all compatible with the amount of in- 
formation which had to be portrayed. 
Obviously some compromise had to be made. 
Based on knowledge of the operational 
needs of the pilot, it was necessary to 
formulate criteria for selecting topographic 
detail, which were listed in order of im- 
portance. When the portrayal of base chart 
detail and aeronautical information conflicts 
and produces a cluttered condition, prefer- 
ences are given to aeronautical information. 
Even this was not sufficient, however, and 
it soon became clear that the detail retained 
must have a direct functional application, 
that is, features presented must be given 
prominence in proportion to their value as a 
direct aid to mission accomplishment. Thus, 
obstacles and terrain clearances, such as 
radio towers and mountain peaks, are placed 
at the top of the list, followed by aero- 
nautical information, terrain and cultural 
detail, and tactical data. 

Similar criteria had to be established for 
selecting and portraying aeronautical in- 
formation. It was necessary to design, what 
might be called more functional symbols. 
This was extremely necessary because the 
initial experiments were limited to black- 
and-white film. This limited design consid- 
erations to lines and masses. A suitable colo 
film is under development which will sim- 
plify the design task, but for the present all 
the required data must be presented in a 
legible concise form. Thus, this project has 
called for new and revised cartographic 
concepts and techniques to meet the capa- 
bilities and intended operational uses of the 
cockpit projection equipment. 








The first attempt to satisfy this graphic 
requirement contained just about all the 
detail ideally required by the pilot. Un- 
fortunately, its readability was limited be- 
cause of the vast amount of information por- 
trayed. After consideration of the optimum 
needs, the final graphics more nearly repre- 
sented the answer to the problem. The 400- 
mile chart shown in Figure 5 appears on the 
screen at the approximate scale of 1:3,000,- 
000 or 40 miles to the inch. This chart is 
used for general navigation. Observe that 
no transportation network is shown at this 
scale. The chart does, however, portray air- 
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Figure 5.—The smallest scale 35mm film chart 
with a diameter of 400 nautical miles is used 
Although re- 


size in this article, all of these film 


for general enroute navigation. 


duced in 


charts project up to 10 inches in diameter. 


fields with paved runways longer than 5,000 
feet, as well as all usable Radio Facility in- 
formation, such as identification, frequen- 
cies, and availability of ILS and OCA. Ter- 
rain is shown by shaded relief and spot 
elevations. Coast lines, city outlines, major 
drainage, and other prominent visual land- 
marks, as well as international boundaries 
and restricted areas, are indicated. 

Figure 6 shows the 100-mile chart at a 
scale of 1: 729,624, or ten nautical miles to 
the inch. It is used for terminal area 
operations, such as scrambles, takeoffs, and 
recoveries. A more 


aircraft important 


feature of this chart is the procedure for 
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The intermediate scale 35mm film 


Ficure 6. 
chart with a diameter of 100 nautical miles is 


used for operations in the vicinity of aerodromes, 
such as during scrambles and recoveries. 


scramble and recovery. This chart does show 
a limited transportation network. The final 
chart appears on the screen at 1:364,812 or 
five nautical miles to the inch. (Figure 7. 

This is the approach and landing chart on 
which topographic detail is designed to give 
the pilot information by which he can 
check his position at low altitudes. It should 
be noted that only jet procedures are shown. 
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Figure 7.—The largest scale 35mm film chart 
with a diameter of 50 nautical miles is used for 
the approach and landing phases of flight. ® 
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In this paper only a few of the many 
operational considerations affecting design 
criteria for aeronautical charts have been 
described. They have demonstrated how 
these criteria have forced ACIC cartog- 
raphers to function outside normal carto- 
graphic practices in their exploration of 
extraordinary areas of design. These have 
been exacting but fascinating excursions. 
The “Problem-Solution” team in the field 
of design and development is becoming 
more competent in identifying limitations 
and building an accurate product on their 
foundations. 

Anyone who has given serious thought to 
the navigation problems which will exist 
within the next few decades when space 


New Chart Covers 


The Coast and Geodetic Survey has an- 
nounced the publication of a new chart (No. 
156) providing coverage of Canaveral Harbor, 
the only deep-water port on the east coast of 
Florida between St. Augustine and Fort Pierce. 


Che chart is at the scale of 1: 10,000 and shows 


in detail the approaches to and the dock facili- 





Exclusive “elevated centering movement” elimi- 
nates tedious trial-and-error positioning. With the 
Watts Microptic Theodolite No. 1 you level first 
and then center. . . . Quick positioning, precision 
positioning everytime. A Watts first—A Watts 


exclusive. See it today. 


flight becomes a reality, has been forced 
to examine in his mind the type graphics 
which will be needed. The old problem of 
portraying the earth on a flat piece of paper 
will appear child-like in its simplicity when 
compared with the complexities of design- 
ing spatial graphics. These operational com- 
plexities, as they evolve, will force an even 
greater departure from existing mapping 
and charting techniques. Technical chart- 
ing problems for future weapons systems 
will require new methods, techniques, and 
portrayal media as radical as the differences 
existing between the sea-shell maps on the 
sand, as drawn by the primitive islanders, 
and the present aeronautical charts. 


Canaveral Harbor 


ties of this important manmade harbor 
Canaveral Harbor provides a turning basin 
with a depth of 27 feet, a width of about 1,000 
feet, and a length of about 1.900 feet. 
The chart is priced at $0.25 and may be ob- 
tained from the Washington office of the Survey, 
district offices, or sales agents 


SPEED AND ACCURACY 
WITH DEPENDABILITY 


Backed by more than a century of expe- 
rience, the Watts Microptic Theodolite 
No. 1 provides fine accuracy, speedy 
operation and dependable precision 
performance. See your nearby Dietzgen 
Dealer for a demonstration of the Watts 
Microptic Theodolite No. 1 and other 
advanced-design Watts surveying instru- 
ments. Made by Hilger & Watts, Ltd., 
London, sold and serviced in the 
United States by Eugene Dietzgen Co. 


EUGENE DIETZGEN CO. 


Chicago * New York + Sanfrancisco * New Orleans * 

Los Angeles + Pittsburgh + Washington + Philadelphia 

Milwaukee + Seattle * Denver + Kansas City + Cincinnati 
Dealers in All Principal Cities 


DIETZGEN 
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to 
have 
along... 


the 
-| BRUNTON* 


POCKET TRANSIT 
that is! & 








Yes, it's handy to have along... 
for use as a compas, transit, level, plumb, 
alidade and clinometer. Write for Booklet. 


"Brunton is a registered trademark of 


Wm. AINSWORTH & SONS, INC. 


2151 LAWRENCE STREET - DENVER 5, COLORADO 
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The Evolution of Surveying Instruments ~ 


By R. S. BURNSIDE, JR. 


SURVEY ANALYST, SHELL OIL COMPANY 


URVEYING, that is the type of survey- 

about which this article is written, is 
defined in the Thorndyke-Barnhart Diction- 
ary as “business or act of making surveys of 
land.” Surveyor is defined in the same 
source as “person who surveys, esp. jand.” 
In the course of my experience as a land 
surveyor, I have called, and heard 
other surveyors called, far less complimen- 
tary names in much more explicit terms. 


been 


The practice of surveying portions of the 
earth’s surface is older than any written rec- 
ord that has been uncovered up to this 
time. In the Iliad and the Odyssey, epic 
poems ascribed to the blind Grecian poet, 
Homer, some translators find what they 
interpret to be references to surveying prac- 
tices in existence at the time of the Trojan 
Wars in the early twelfth century B.C. 

Probably the oldest known reference to 
surveying in a document is found in an old 
Sanscrit manuscript in which it is stated 
that the Chaldeans (Babylonians) estimated 
4000 steps of a camel to be equal to one 
mile and that 66.25 of such miles were 
equal to one degree of latitude, and further, 
from that data, 24.000 miles were deduced 
as the circumference of the earth. 

The earliest measurements were probably 
made by using some part of the human 
body, such as the foot or forearm. In fact, 
some of our present units of measurement 
are based on the accumulated length of the 
feet of a number of men who happened to 
be first in leaving a gathering. 

EGYPTIAN CONTRIBUTIONS 

Inscriptions on the Palermo Stone, which 
recorded events during the II Egyptian Dy- 
nasty of about 3000 B.C., show river-gage 


* This paper, which was originally published 
in the March 1957 issue of New Oiler, A Shell 
Oil Company publication, is being republished 
in SURVEYING AND MAppPInc in the belief that it 
will be of interest to many of our readers who 
might otherwise never see it. 
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readings and “numbering of gold and 
During this same period records 
that there was registration in the 
royal archives or registry of property belong- 
ing to certain officials. This would tend to 
prove that at this early date there already 
existed in Egypt a well developed method of 
measuring the land and of computing the 
area of properties, while the registration of 
ownership and measurements was becoming 
highly organized, this being essential in a 
country where all payments of taxes were 
made in kind and rent was paid in the same 
way. 


lands.” 
indicate 


Of interest to our lawyer friends is the 
record of a lawsuit which was tried in the 
Egyptian courts about 1580 B.C. The dis- 
pute was between two men who each claimed 
title to the same tract of land 
rence not uncommon today. 


an occur- 
The case was 
first decided in favor of one of the men who 
was able to produce for the court false title 
deeds. On appeal, the decision was reversed 
when testimony of adjoining landowners 
was taken. 

Although we do not have maps of landed 
property in ancient Egypt, we do find on 
some of the old tomb walls, representations 
of land measurers, or at work. 
One such scene depicts two chainmen meas- 
uring a field of corn with a long cord on 
which 


surveyors, 


are knots or marks at regular in- 
tervals. 

Each chainman is carrying a spare cord 
coiled up on his arm, and walking beside 
them are three officials who carry writing 
materials and who are accompanied by a 
small boy carrying writing materials and a 
bag in which are probably documents and 
plans referring to the property. An old man 
and two boys, probably the landowner and 
his sons, also accompany the surveyors, and 
a peasant brings a loaf of bread and a bunch 
of green corn: 

There are several other tomb pictures de- 
picting the measuring cord, and in several 
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instances the cord is shown to end in grips 
in the shape of a ram’s head. The ram was 
an object of worship to the Egyptians and 
indications are that some of the surveyors 
were also connected with the priesthood in 
some manner. I do not think this is the 
picture that enters the mind of an average 
layman when he thinks of the surveyor of 
today. 

During the past century, a great number 
of papyrus records concerning measure- 
ments, registration and qualities of lands in 
Egypt have been recovered from ancient 
tombs, which indicates the importance and 
extent of the work at that time. 

The ancient Egyptians marked their 
boundaries well, and some of these markers 
set as early as the time of King Ikhnaton, 
who ruled from 1375 to 1378 B.C., are still 
in existence. The recorded distances be- 
tween these monuments are remarkably 
close to distances arrived at by using modern 
surveying instruments and methods. 

Instruments for obtaining an accurate 
bearing were used by the Egyptians at a 
very early date. A check of the Pyramid of 
Cheops near Giza discloses that the base of 
the pyramid is laid out in an almost perfect 
square and that it is oriented only 3’ 06” 
west of a true-north meridian. These amaz- 
ing results were obtained by use of a 
“merkhet” or plumb line in connection with 
circumpolar stars. 

This instrument was in use in Egypt from 
very early times and consisted of a short 
plumb line and plummet hanging from a 
holder. This was sighted on any object by 
looking through a cleft piece of the center 
It was 
used for setting out a line in any selected 
direction with the aid of terrestrial marks 


rib of a palm leaf as a sight vane. 


or a celestial body such as the sun or a star. 

This procedure is referred to in the in- 
scription on the Palermo Stone and is doubt- 
less a survival from a very early time when 
primitive shrines were actually set out on a 
The remarkably 
square bases of the pyramids were laid out 
by use of right triangles constructed on the 
3: 4: 5 sides principle, which was the basis 
of the Pythagorean theorem and the ad- 


bearing so determined. 
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vancement of the science of mathematics by 
the Greeks, Euclid and Archimedes. 

The early Egyptians also attained a very 
satisfactory accuracy in leveling, and of 
this the Great Pyramid at Giza furnishes 
proof. The rock pavement on which the 
Pyramid was built was carefully leveled be- 
fore construction was begun, and _ investi- 
gations reveal that it was very success- 
fully done. The pavement surface was 
found to have a slope of only 6mm from 
east to west and 14mm from north to south, 
over a distance of 230 meters in each case, 
or | in 38,000 and 1 in 16,500 approxi- 
mately. On some of the ancient Egyptian 
structures, it is possible still to find leveling 
lines marked at regular intervals in order 
to provide the masons with a control for 
their work. 

There is evidence to support the idea that 
the Egyptian surveyors carried out a line 
of leveling from the First Cataract of the 
Nile to the Delta with a very fair degree 
of accuracy. The average slope over this 
distance, based on the old surveyors’ work, 
is 1 in 14,440 while that obtained by the 
modern irrigation service is 1 in 13,700. 
The instrument used to obtain this accu- 
racy may well have been the right-angle 
isoceles triangle of wood, with a plumb line 
attached to the apex, such as the masons 
used. It would have been placed on a long 
wooden straightedge, which in turn rested 
on pickets. In this way, leveling of a very 
fair accuracy could be attained quite 
rapidly. 

It appears that the principal contribution 
of the Babylonians, who were more inter- 
ested in astronomy, to surveying, was the 
division of the circle into 360 degrees. They 
based this on the movement of the sun, each 
degree being a measure of one day’s prog- 
ress of that body along its path, knowing, 
however, that a yearly cycle was slightly 
more than 360 days. 

The great geographer, Ptolemy, is said to 
have had a circle engraved upon stone by 
which, in his observations, he estimated 
angles to single minutes. If this report is 
true, we have a remarkable instance of me- 
chanical skill and early geometrical con- 
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ception and precision. The circle must 
have had a very large diameter to permit 
such a degree of accuracy, because the sub- 
division of a degree into fractions by means 
of a vernier was not done until 1631 when 
Pierre Vernier, a Frenchman, invented the 
vernier we use today. 


ROMAN PROGRESS 


It is not until Graeco-Roman times that 
any surveying instruments other than the 
measuring cord and rod, the “merkhet” for 
obtaining bearings, and the triangle and 
plumb line for leveling are met with. The 
first instrument other than those above on 
which we have information is the “‘groma.” 
It was widely employed in Italy, where the 
Romans attributed it to the Estruscans, but 
it was also in use in Egypt, so it seems pos- 
sible that Egypt may have been the place of 
its origin as well. 

Although more than one form of it is 
known, the groma consisted essentially of 
two plumb lines suspended from the ends 
of each two rods which were set at right 
angles to one another. Such a pair of 
plumb lines with the wooden rod which 
carries them at its extremities is, in fact, a 
double “merkhet,” and it is not impossible 
that it was developed by some Greek engi- 
neer who, being familiar with the use of the 
merkhet in Egypt, realized the advantages 
of an instrument with which both align- 
ments could be laid out and lines set out 
at right angles to one another. Enough well 
preserved parts of the groma were found in 
one of the houses of the Via Abbondanza of 
Pompeii so that the design could be accu- 


rately copied. It consists, essentially, of 
three parts: (1) the iron shoe or point 
which was driven into the ground; (2) the 


column, and the projecting arm which en- 
abled the surveyor to bring the center of the 
cross vertically above the center of the 
boundary stone beside which the groma had 
been placed; (3) the cross, formed of two 
rods set at right angles to each other, and 
from the extremities of which plumb lines 
were suspended. When one pair of these 
plumb lines were aligned along a line pre- 
viously established, other lines at right 


angles could then be laid out by means 
of the other pair. 

The groma was finally supplanted about 
125 B.C. by an instrument called the 
“dioptra” which was supposedly invented 
by Hero of Alexandria, who wrote an accu- 
rate and detailed description of the instru- 
Unfortunately, the 
eleventh century codex of this treatise, which 


ment in a treatise. 


is preserved at the Bibliotheque National in 
Paris, is incomplete at some part of the de- 
scription, so a reconstruction of the instru- 
ment is not easy. With the dioptra, not only 
could lines be laid out in any direction and 
vertical angles measured, but leveling could 
be done. The dioptra consisted of a peep- 
sight mounted on an alidade, pivoted in the 
center, and moving about a circular disc 
which was divided into 360 single degree 
divisions. 

With gears and clamps, the alidade and 
disc could be rotated about both a horizon- 
tal and a verticle axis, but since the instru- 
ment, in the form just described, could not 
be used for leveling, it was necessary to 
The disc and alidade 
were removed and a grooved wooden bar 


adopt other means. 


was mounted on the pedestal. In this 
groove was placed a bronze tube about eight 
feet long, and in the ends of this tube, two 
In each “ell” there 
was a water column. With these two water 


“ells” were fastened. 


columns, a level line of sight could be es- 
tablished. 

It was by the Romans that the art of sur- 
veying was first recognized as a profession. 
The Roman surveyors were called “agri- 
mensores” and their work consisted chiefly 
of surveying military camps, roads, aque- 
ducts, and property lines. ‘The Romans 
had accurate linear measurements of their 
military road system which extended from 
North Africa to the British Isles and east- 
ward into Asia. No record of any hori- 
zontal angular measurements for those roads 
are found. 

Surveying was so popular during one 
phase of the Roman culture that a university 
teacher made the statement that all the 
young men were deserting the study of the 
other arts and sciences and going out into 
the field to work with the surveyors. 
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Another instrument contributed to sur- 
veying by the Romans was the chorobates. 
The chorobates was designed for leveling 
only and consisted of a straightedge about 
twenty feet long with short strips or legs 
fastened at right angles to each end. Braces 
were placed between the legs and the 
straightedge. Plumb bobs were suspended 
from positions near the ends of the straight- 
edge and marks were made on the braces 
the same distance from the legs as the points 
of suspension of the plumb lines. This in- 
strument is very similar to the one with 
which the Egyptians probably did their 
work, except for one important refinement. 
The Romans cut a groove about five feet 
long in the top of the straightedge. This 
groove was filled with water so that a level 
position could be determined when there 
was too much wind to work with the plumb 
lines. 

One of the oldest instruments still to be 
found in use today is the astrolabe. This 
was originally an astronomical instrument 
used for finding the altitudes of stars, and is 
known to have been used as far back as 200 
B.C. Geoffrey Chaucer must have been 
quite well informed on a variety of sub- 
jects, since he wrote a treatise on the astro- 
labe in 1391, which described essentially 
the same instrument which was in use in 
200 B.C. I’m sure, however, that his Can- 
terbury Tales were more widely read and 
enjoyed than was his treatise on the astro- 


labe. 
EUROPE AWAKENS 


Progress in the evolution of surveying in- 
struments and methods virtually stopped at 
the time of the fall of the Roman Empire, 
and it was not until the early fifteenth 
century that interest in improvements began 
to appear. In 1556, Georg Agricola, a Ger- 
man scientist, wrote and had published a 
book describing the type of compass then 
used for laying out tunnels and mine shafts. 

Thomas Diggs, an English mathemati- 
cian and surveyor, published, in 1571, a 
book in which he described his “Topo- 
graphicall Instrument.” Part of this instru- 
ment was a horizontal disc which Diggs 
called the “theodolitus,” from which we get 
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the name of our theodolite. It is almost 
laughable to compare the Diggs instrument 
to the theodolite of today, until you realize 
that our instrument evolved from his. 

Trigonometric surveying or triangulation 
by application of the theodolite is reputed 
to have been used as early as 1615 when 
the instrument still had open sights. The 
telescopic sight, developed by Galileo, an 
Italian astronomer, in 1609, is supposed to 
have been used for the first time by a French 
surveyor, Picard. Picard is also given 
credit by some for placing spider lines to 
indicate the focus in 1669. William Gas- 
coigne, a young Englsh scientist, who had 
previously invented the micrometer, used 
silk threads for cross hairs and is credited 
by others as being first to introduce them 
to surveying instruments. 

I have mentioned previously the fact that 
the Frenchman, Pierre Vernier, in 1631, in- 
vented the vernier as we know it today. 
This was an enourous step forward in the 
direction of accuracy, but just as important 
was the development in the 1770’s of a ma- 
chine for the purpose of dividing astronomi- 
cal and surveying circles by mechanical 
means rather than by hand, as had been 
done up to that time. This machine was 
invented by the celebrated Englishman, 
Ramsden, who recognized the need for it 
when he noticed that use of the instruments 
then available produced such varying re- 
sults. 

The system introduced by Ramsden was 
soon adopted throughout Europe, and from 
that period geodetic surveying may be said 
to be placed upon a more certain and per- 
fect basis. Using his machine, Ramsden 
constructed his great theodolite, 36 inches 
in diameter, the divisions of the horizontal 
circle being subdivided by means of micro- 
metrical microscopes to read to a single 
second of arc. The telescope of this instru- 
ment had a focal length of 36 inches. It is 
curious to note that this instrument, made 
in the 1770’s, is still preserved in England 
in perfect condition. 

Ramsden made a further contribution 
toward more accurate surveying by prepar- 


ing a steel tape which was more accurate 
than any developed to that time. 
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When the telescope was first used on the 
theodolite, it was too long to permit “plung- 
ing” or turning through 180 degrees of ver- 
tical arc. This made its use awkward and 
inconvenient until the idea was developed 
of shortening the telescope and raising the 
standards on which it rests, so that the tele- 
scope could be plunged rather than having 
to turn a horizontal angle of 180 
to extend a straight line. 

The telescope with cross hairs did not 
make obsolete the peepsight type which was 
used in mine and land surveying until after 
the middle of the nineteenth century. In 
fact, instruments of the peepsight type were 
used by George Washington, Thomas Jeffer- 
son, and many other famous individuals 
who were also surveyors. 

The College of William and Mary in Vir- 
ginia by its 1693 charter was made Surveyor 
General of the Colony of Virginia and the 
faculty of the college was entrusted with 


in orde1 


the duty of examining surveyors and issuing 
them licenses. George Washington, in 1749, 
at the age of seventeen, was licensed a sur- 
veyor by this college and practiced as a 
professional surveyor until other duties 
forced him to discontinue. 

I remember an instance of interest that I 
ran across while studying the field notes of a 
surveyor who was making a government sur- 
vey of public lands in Union Parish, Louisi- 
ana, back in the early 1800’s. It seems that 
this surveyor in attempting to cross a creek 
on a log had fallen in. In his notes he had 
drawn a hand with the forefinger pointing 
to a note which read, “Fell in creek. Lost 


my compass and ruined my notes. 100,000 


2 


03 


acres this land not worth 1 cent.” That 
land was at the time covered with virgin 
pine and cypress timber which is practically 
nonexistent and very valuable now. There 
is also an oil field there which, although not 
as prolific as some in other places, is also 
quite valuable. 

Judging from the difficulty encountered 
when an attempt is made to follow some of 
the surveyors who made the early land sur- 
veys in this country, in southern Louisiana 
in particular, it would seem that the survey- 
ors did not even trouble to take an instru- 
ment with them when they were doing the 
work. 

The modern transits, theodolites, levels, 
and other surveying instruments are much 
different from the instruments used during 
the time of the Egyptian rope stretchers. 
These instruments have become functional 
to the extent that they are now in many 
phases of man’s every day living and prog- 
ress. A 3'-inch Microptic Theodolite was 
adapted for use with a camera and accom- 
panied Sir Edmund Hilary on his conquest 
of Mt. Everest in 1953. The 36-inch in- 
strument constructed by Ramsden and the 
less accurate and bulkier instruments in use 
before his could not have been used for such 
an undertaking and, consequently, records 
of the expedition would have been less ac- 
curate and complete. 

There has been enormous improvement 
in the instruments used for surveying during 
the last few years, and we can hope that 
there will be continued and greater ad- 
vances during the years to come. 





GUARANTEED e@ RELIABLE 


NEW TYPE OF SERVICE 
FOR SURVEYORS 

Specializing in computations 

for Subdivision Developments 


147-15 69 Rd. 


Maurice Gould Flushing 67, N. Y. 


Phone: BO 8-0728 
WILL SERVICE ANY SECTION OF U.S.A. 


PARK AERIAL SURVEYS, INC. 
Est. 1920 


AERIAL PHOTOGRAPHIC G TOPOGRAPHIC 


SURVEYS 


STANDIFORD FIELD LOUISVILLE, KY. 
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The Kelsh Plotter 


“The Outstanding Development in Photogrammetry in the last decade” . . . 
as voted in a recent independent poll, participated in by leading American educators, 
commercial mapping concerns, and government photogrammetric engineers. 


(See results of poll in “Photogrammetric Engineering”—June, 1957) 





manufactured by 


THE KELSH INSTRUMENT CO., INC. 


1031 E. Baltimore St. 
Baltimore 2, Md. U.S.A. 


Tel. Broadway 6-6824 Cable address Kelshco 
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Surveyors’ Day Celebrated at 
Historic College of William and Mary 


URVEYORS from seven States and the 

District of Columbia registered at the 
Surveyors’ Day meeting and exhibit of his- 
toric surveying instruments held at the Col- 
William and Mary, Williamsburg, 
Virginia, on August 23, 1957. The meetings 
and exhibits were held in the new Phi Beta 
Kappa Memorial Hall. In view of William 
and Mary’s role in the early days of Ameri- 
can Surveying, the time and place were 


lege of 


most fitting and proper in special observance 
in honor of the surveying profession as a 
feature of the elaborate 1957 Jamestown 
Festival celebrating the 350th anniversary 
of the founding of the Virginia Colonies. 

It was from William and Mary, chartered 
in 1693 and housed in the famous Wren 
Building in 1695, that George Washington 
in 1749 received his first public office—a 
the College 
officially being the Surveyor-General of the 
Colony of Virginia, and its faculty entrusted 


license to practice surveying; 


with the duty of examining and licensing 
surveyors. As indicated by William and 
Mary President Alvin Duke Chandler and 
the College’s Librarian Emeritus, Dr. Earl 
Gregg Swem, “The relationship of the Col- 
lege to surveying in the colonies was a par- 
ticularly close one and this occasion of Sur- 
veyors’ Day is timely for us to emphasize, 
not only the important role William and 
Mary played in colonial times, but also the 
importance of the surveying profession to 
the world today.” 
THE EXHIBITS 

Some 28 items of historic surveying in- 
struments and equipment were displayed 
exceptionally well under glass in several 
locked cases arranged within the spacious 
exhibit hall. The exhibits were to remain 
on public exhibition for thirty days. It is 
believed that this was the greatest United 
States assembly of historical surveying in- 
struments. This exhibit jointly sponsored 
by the American Congress on Surveying and 
Mapping, the Virginia Association of Sur- 


veyors, and the College, was presented by 
ACSM Instruments Division the 
chairmanship of Clifford A. Thorpe, Jr., 
ably assisted by members of Thorpe-Smith 
Inc., of Falls Church, Virginia. Credits for 
the displayed items appeared on cards de- 
scribing each item. (A list of the 28 items 
exhibited appears at the end of this article. ) 

Also displayed in the main foyer were 
copies of historic maps from the National 
Archives, the ones shown by means of color- 
slides in illustration of the paper by Herman 
R. Friis. 


under 


This display afforded an oppor- 
tunity for more leisurely examination and 
study of these maps than was possible by 
the brief showing on the screen. 

Both exhibits delighted those fortunate 
enough to be in attendance at the meeting. 
THE PROGRAM 

The program was a panel discussion of 
“The History of Surveying in the United 
States.” 

Morning Session: Walter S. Dix, Execu- 

tive Secretary of ACSM presided and intro- 
duced Dean Charles F. Marsh, speaking for 
William and Mary’s President Alvin Duke 
Chandler who was unable to attend, who 
discussed the background of surveying in 
early Virginia. 
President 
Frank A. Rose of Transylvania College, 
founded when Kentucky was a district of 
Virginia. West Virginia University was 
represented by Jack C. Burdette, chief of 
the Real Estate divisions of the U. S. Army 
Engineers, an alumnus presenting greetings 
for his alma mater. 

Herman R. Friis, Chief, Cartographic 
Records Division, National Archives, gave a 
slide-illustrated lecture on “Highlights in 
the History of the First Hundred Years of 
Geographical Exploration and Surveying 
and Mapping by the Federal Government, 
1775-1875.” 

Afternoon Session: Dr. Robert H. Randall 
of the Bureau of the Budget opened the 


Greetings were presented by 








66 





THE CARTOGRAPHIC DISPLAY—SURVEYORS’ DAY CELEBRATION 


afternoon session with brief histories of the 
major mapping and surveying agencies of 
the Federal Government, and then enlarged 
upon developments to present times and 
the expanded importance of both making 
maps and surveys and of using them, and 
the modern trends and concepts and the 
increasing acceptance of the importance of 
basic mapping programs to national de- 
velopment and to hemispheric development, 
in fact to world development. 

Donald B. Clement, Cadastral Engineer- 
ing Officer, Bureau of Land Management, 
concluded the panel presentation of survey- 
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ing history with his very informative pape 
“Public Land Surveys—-History and Ac- 
complishments.” 

It is the present plan to publish the four papers 
presented at the Surveyors’ Day meeting in a 
future issue or issues of SURVEYING AND MAPPING. 

Ep!ITor 

Before adjournment, Chairman Dix in- 
troduced Edmond R. Kiely, Ph.D., a 
Brother from Iona College, New Rochelle, 
N. Y., who was in the audience, and who 


was the author of Surveying Instruments 
Their History and Classroom Use, which 
was selected by the National Council of 


SURVEYORS’ DAY LUNCHEON AT WILLIAMSBURG LODGE 


a 
Photograph by Victor H. Ghent 
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SURVEYORS’ DAY CELEBRATED 


INSTRUMENTS FROM THE SURVEYORS’ DAY EXHIBIT 
Walter S. Dix, Executive Secretary, ACSM, holds a transit used by Admiral Byrd at both the 


North and South Poles, and Dr. John T. Baldwin, Jr., College of William and Mary, holds an 
old compass with a transit telescope, while Herman R. Friis, Chief, Cartographic Records Di- 


vision, National Archives, looks on. 


Teachers of Mathematics as their 19th Year- 
book in 1947, and was published that same 
year by Teachers College, Columbia Uni- 
versity. Recognized for this masterful work, 
he received a warm ovation from the as- 
sembly. 

Dr. John T. Baldwin, Jr., who is director 
of William and Mary’s participation in the 
Jamestown Festival and was the coordina- 
tor of the efforts of the College, the Virginia 
Association of Surveyors, and ACSM, in ar- 
ranging for “Surveyors’ Day,” was thanked 
for the most enjoyable affair which included 
an excellent luncheon at the Williamsburg 
Lodge at noon, attended by nearly a hun- 
dred of the registered guests and hosts. Dr. 
Baldwin received applause well deserved. 

Chairman Thorpe was roundly applauded 


Photography by Thomas L. 





Williams, Williamsburg, Va. 


for his very excellent displaying of the col- 
lection of historic surveying instruments on 
exhibit. 

President Daniel M. Maher of the Vir- 
ginia Association of Surveyors made the 
closing announcement with an invitation to 
everyone to attend their scheduled evening 
of cocktails and social pleasantries at the 
Lodge. 


HISTORICAL INSTRUMENTS 


Descriptive list of historical instruments which 
were assembled for display in connection with 
the Surveyors’ Day meetings at the College of 
William and Mary in Virginia on August 23, 
1957, at Williamsburg, Va. This exhibit, jointly 
sponsored by the American Congress on Sur- 
veying and Mapping, the Virginia Associations 
of Surveyors, and the College, was presented by 
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HISTORIC SURVEYING INSTRUMENTS DISPLAYED AT WILLIAMSBURG 


The exhibit, largest of its kind ever assembled in the United States, included an ancient astrolabe. 
approximately 2,000 years old, which was found by archaeologists in the place known today as 
Iraq; a surveyor’s compass made in England in 1700 and used by George Washington; a theo- 
dolite personally owned by Thomas Jefferson; a melted transit, relic of the San Francisco fire; 
the small transit used by Admiral Byrd in both the North and South Polar Regions; the first 
transit made in the United States; and the first aluminum transit, which was also the first com- 


mercial use of aluminum in the United States. 
burg, 


ACSM Instruments Division under the chair- 
manship of Clifford A. Thorpe, Jr., assisted by 
members of Thorpe-Smith Inc., of Falls Church, 
Va. 

The information in the following descriptive 
list of the items exhibited was taken from the 
display cards which were shown with the in- 
struments. 


1. Tuomas Jerrerson’s THeovouire: Made 
by W. & T. Gilbert, London, England, circa 
1800. Descended through the Tucker, Smith, 
and Kent families. Loaned by: Thomas Jeffer- 
son Memorial Foundation. 


2. Surveyor’s Compass: Made by Gold- 
smith Chandlee, Winchester, England, circa 
1710. Used originally by: Henry Gunnell; Col. 
George West Gunnell; J. Owens Berry, Capt., 
C.S.A. Loaned by: Joseph Berry, Vienna, Va. 


3 Survevor’s Compass: Made by Gold- 
smith Chandlee, Winchester, England, 1710. 


Photograph by Thomas L. Williams, Williams- 
Va. 


Mr. R. L. Tatum has traced the ownership of 
this instrument to being one of the first ever 
owned and used by George Washington. 
Loaned by: R. L. Tatum, Taylorsville, N. C. 

4. Sree: Tapes: Manufactured by the Luf- 
kin Rule Company. This is a collection of tapes 
manufactured between 1869 and the early 20th 
century. Loaned by: The Lufkin Rule Com- 
pany, Saginaw, Mich. 

5. AstroLtaBe: Maker unknown, circa 50 B.c. 
This instrument was found in Iraq by an archae- 
ologist and is believed to be approximately 2000 
years of age. The small compass attached to 
the astrolable is believed to have been added 
some time later. Loaned by: W. & L. E. Gur- 
ley, Troy, N. Y. 

6. Hoop Compass: Maker unknown, circa 
1750. This compass is the type used during the 
time of George Washington for making surveys 
throughout Virginia and the other colonies. 
Loaned by: W. & L. E. Gurley, Troy, N. Y. 
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7. Small Byrd Exptorer’s Lever: Manufac- 
tured by W. & L. E. Gurley, Troy, N. Y. This 
instrument was used in Admiral Byrd’s Expedi- 
tions to both the Arctic and the Antarctic 
Loaned by: W. & L. E. Gurley, Troy, N. Y. 

8. Admiral Richard E. Byrd Transir: Manu- 
factured by W. & L. E. Gurley, Troy, N. Y., 
1930. This transit is the one used by the first 
Byrd Antarctic Expedition of 1933, and was 
also used by Admiral Byrd at the North Pole 
Loaned by: W. & L. E. Gurley, Troy, N. Y. 

9. Hert Gare Transir: Manufactured by 
W. & L. E. Gurley, Troy, N. Y., 1915. This 10- 
second transit was designed by Gurley to control 
the erection of the Hell Gate Bridge in New 
York. Loaned by: Pennsylvania R. R. 

10. No. 77-X Transrr: Manufactured by W. 
& L. E. Gurley, Troy, N. Y., circa 1879. This 
instrument was manufactured just prior to the 
first aluminum transit. Loaned by: W. & L. E. 
Gurley, Troy, N. Y. 

11. Burr Sotar Compass: Manufactured by 
W. & L. E. Gurley, Troy, N. Y., 1880. This 
compass was one of the first uses of aluminum in 
the United States. 
passes had been made of brass or bronze. 
Loaned by: W. & L. E. Gurley, Troy, N. Y. 

12. Douste TeLescorpe Transir: Manufac- 
tured by W. & L. E. Gurley, Troy, N. Y., circa 


1855. This instrument was meant to be used in 


Previously all such com- 


such manner that the instrumentman would not 
have to turn his plate 180° in order to take a 
backsight. He would use one telescope taking his 
foresight and then walk around the instrument 
180° and use the other telescope to take a back- 
sight. Loaned by: W. & L. E. Gurley, Troy, 
hy 

13. Frst AtumMinuM TRANsiT: Manufac- 
tured by W. & L. E. Gurley, Troy, N. Y., 1867. 
This light mountain transit (8% Ibs.) was made 
of aluminum for the U. S. Centennial Exposi- 
tion. Reported to be the first commercial use 
of that metal in the United States. The alumi- 
num for this transit was imported from France 
Loaned by: W. & L. E. Gurley, Troy, N. Y. 

14. Poetps & GuriteY TRANsir: Manufac- 
tured by W. & L. E. Gurley, Troy, N. Y., circa 
1845. This is one of the first original transits 
made by W. & L. E. Gurley Co. Loaned by 
W. & L. E. Gurley, Troy, N. Y. 

15. TuHeropouire: Made by Fauth & Sons, 
Washington, D. C., circa 1850. This is a 2-sec- 
ond theodolite made especially for the U. S. 
Geological Survey for use in mountainous tri- 
angulation surveys from 1880 to early 1900. 
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The last known survey in which this type of in- 
strument was used was in the Great Smokey 
Mountain National Park. Loaned by: U. S. 
Geological Survey, Washington, D. C. 


16. Earty Surveyor’s Transir: Made by 
James Reed & Company, Pittsburgh, Pa., circa 
1800. Loaned by: U. S. Geological Survey, 
Washington, D. C. 


17. Micrometer Auipape: Manufactured by 
W. & L. E. Gurley, Troy, N. Y., circa 1900. 
rhis instrument was especially made for the 
U. S. Geological Survey. Loaned by: U. S. Ge- 
ological Survey, Washington, D. C. 


18. Compass witH TRANSIT TELESCOPE: 
Manufactured by W. & L. E. Gurley, Troy, 
N. Y., circa 1870. Gives levels and grades with 
accuracy sufficient for ordinary 
Loaned by: The Smithsonian Institution, Wash- 


ington. D. C. 


19. TeLescopic AtmapE: Maker unknown, 
circa 1890. This alidade was used by the U. S. 
Geological Survey. 


purposes. 


Inverted image, external 
telescope. Loaned by: The Smithsonian Insti- 
tution, Washington, D. C. 


20. GUNTER’s Cuan: Invented by Edmund 
Gunter, circa 1620. This chain was used until 
late 19th century in land measurement. Loaned 
by: The Smithsonian Institution, Washington, 
D. C. 


21. THropouitre: Made by L. Casella, Lon- 


don, England, circa 1860. A compact instru- 
ment for mountain and military surveying. 
Used by the Coast and Geodetic Survey. 
Loaned by: The Smithsonian Institution, Wash- 
ington, D. C. 


22. TuHeropouiteE: Made by Troughton & 
Simms, London, England, circa 1825. Used in 
locks and canal systems in Lowell, Massachu- 
setts. Loaned by: The Smithsonian Institution, 
Washington, D. C. 


) 


23. Graptnc TraAnsit-LeveL: Made by Wm. 
Wurdemann, Washington, D. C., 1854. Used 
by the U. S. War Department in the survey of 
the Washington, D. C., Aqueduct. Loaned by: 
The Smithsonian Institution, Washington. D. C. 


24. Tmtinc Precise Lever: Made by J. 
Kern, Aarau, Switzerland, circa 1850 Note 
wooden mounting which encases vial. Used by 
army engineers in Mississippi River control sur- 
veys. Loaned by: The Smithsonian Institution, 
Washington, D. C. 


25. Surveyor’s Steet Tape: Manufactured 
by W. & L. E. Gurley, Troy, N. Y., late 19th 
century. The length of this tape is 264 feet 
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(4 chains). Loaned by: The Smithsonian Insti- 27. THe First Transit Mabe IN THE UNITED 
tution, Washington, D. C. States: Manufactured by Wm. Young & Son, 

26. GrapHomerer: Made by E. Lutz, Paris, 1831. Loaned by: Keuffel & Esser Co., Ho- 
France, 19th century. Late example of the in- boken, N. J. 


struments commonly used in the 17th and 18th 28. K. & E. Encineers Expepition TRANSIT: 
centuries for ordinary land surveying. (Dimi- This transit was salvaged from the K. & E. San 
circle). Loaned by: The Smithsonian Institu- Francisco branch store following the San Fran- 


tion, Washington, D. C. cisco earthquake and fire, April 15-18, 1906. 


Loaned by: Keuffel & Esser Co., Hoboken, N. J. 
: : : 


National Geographic Society’s New Atlas Maps 


With the January 1958 issue of The National miles to an inch) and has inset maps of the 
Geographic Magazine there was issued a map Tampa Bay area, the Hampton Roads area, and 
of the Southeastern United States—the first or 
“No. 1” sheet of a new atlas of the world, 
planned for distribution, sheet by sheet, with fu- 
ture issues of the magazine. Plans call for seven 
sheets to be published during 1958. 

The sheet size is 25 by 19 inches. The mar- 
ginless format gives a maximum amount of map , : 2 : 
for the size of the sheet. No. 1—Southeastern have scheduled air service. Spot elevations are 


the east coast of Florida from Palm Beach to 
Miami, at scales of 10, 8, and 8 miles to the 
inch, respectively. 

“No. 1” is a multicolor map; shows railroads, 
main roads, and highways; and has a profusion 
of place names. Red stars indicate cities which 


United States—is at a scale of 1:2.851.200 (45 Shown in feet, and soundings are in fathoms. 
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The Use of the Magnetic Needle 
on Surveys in Trinidad and Tobago 


By PHILIP H. DOUGLIN 


LICENSED LAND SURVEYOR, LANDS AND SURVEYS DEPARTMENT, 


GOVERNMENT OF TRINIDAD 
HE MAGNETIC NEEDLE is used 
on nearly all second-order surveys in 

the island of Trinidad, and so, as distinct 

from most other places, the terms “com- 
pass” and secondary surveys are practically 
synonymous. 

Compass surveys in other countries gen- 
erally refer to surveys of a low order of ac- 
curacy executed with the prismatic needle. 
In Trinidad, however, the instrument used 
on compass surveys is a 4 to 42-inch 20” 
theodolite or transit to the lower plate of 
which is attached a trough or tubular 
needle about 3.3 inches long, capable of 
being read against an index mark to within 
one minute of arc. Recently, Messrs. E. R. 
Watts & Son, Ltd., of England, have been 
supplying a 20” instrument on which a 
shorter tubular needle (about 2.8 inches in 
length) is attached on the top of the tele- 
scope. There is, however, no appreciable 
difference between results obtained from 
this type of instrument and the more widely 
used Cooke, Troughton & Simms 20” 
transit with the 3.3-inch tubular needle. 

After prolonged and extensive investiga- 
tion, it has been found that Trinidad is 
more or less free from local magnetic at- 
traction. Except for a few areas in the 
Northern Range where traces of iron ore 
are known to exist and where rocks con- 
taining magnetic material (such as basalts 
and granites) have been found, the needle 
is used with a far higher standard of ac- 
curacy than is generally the case in other 
countries where sources of magnetic dis- 
turbance exist. 

Tobago, however, an island ward of the 
colony has always presented local surveyors 
with somewhat of a headache. The island 
is of a volcanic formation, but from a geo- 
logical point of view, except for the heavy 
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coral limestone deposits in the southwestern 
end of the island, the composition of the 
kind of rock found elsewhere is uncertain. 
Schists similar to those found in the North- 
ern Range of Trinidad are, however, known 
to exist. 

The general configuration, as well as the 
distribution and structure of the land mass, 
with a single mountain range, extending as 
it does longitudinally throughout the center 
of this island, is believed to have some sig- 
nificant bearing on this peculiar condition 
relative to the magnetic field. Therefore, 
until results of the thorough geological and 
undertaken 
known, the definite causes of the magnetic 


soil surveys soon to be are 
fluctuations now obtaining in Tobago will 
remain unsolved. Results of magnetic ob- 
servations made throughout this small is- 
land have proved to be erratic, thereby dis- 
couraging the general use of the needle. 

theodolites 
prefer to attach the trough or tube con- 
taining the needle to the standards of the 
upper plate rather than to the lower plate, 
which has to be raised to give enough clear- 
This lat- 
ter method of assembly increases to a small 
the instrument; 
but the resulting errors, however, are neg- 


Manufacturers of seem to 


ance above the leveling screws. 
extent the instability of 


ligible. 

The great advantage in having the needle 
attached to the lower plate lies in the fact 
that the surveyor can obtain an approxi- 
mate setting of his instrument within a few 
seconds when running a line through for- 
Without disturb- 
ing the lower plate to which the needle is 
attached, he can move the upper plate and 
sight the trace cutters who can begin clear- 
ing the sightways immediately. Mean- 
while the needle is settling down, and, after 


ested and bushy country. 








its oscillations have ceased, the surveyor 
brings it into exact coincidence with the in- 
dex mark. Consequently, while the needle 
is being “set” work is not held up. 

The trough compass has been superseded 
by the tubular needle, the latter being dirt- 
proof and airtight. While the needle can 
never be made an instrument of very high 
precision, in districts where there is known 
to be an absence of local attraction it is 
capable of producing comparatively good 
results. In Trinidad for instance the aver- 
age error of closure of 323 compass tra- 
verses run between trigonometric stations 
about one mile apart is less than 1 in 2,500. 

In undulating country covered with 
dense forests and tangled undergrowth such 
as is common in Trinidad, where it is only 
by plenty of cutting that a surveyor may, 
in good weather, get a solar observation, 
it is indeed a Godsend for him to be able 
to orient his instrument within a few min- 
utes of the magnetic meridian. On a survey 
line, say 6,000 feet long through forested 
and/or broken country, due to difficulty of 
view, there are usually not less than 40 
setups. This involves 40 independent set- 
tings of the needle with a probable error 
of say + 3’ of arc at each setting. The wave 
in the line caused by these independent set- 
tings is of a compensating nature and in- 
appreciable for secondary work. In fact, 
the error at the end of this 6,000-foot line 
should not be greater than 2.0 feet. 

However, in order to obtain satisfactory 
results, corrections must be made for the 
following: 

1. Magnetic dip 

2. Declination of needle 

3. Secular variation of the declination 

t. Diurnal variation of the declination 

The following sources of error must also 
be avoided: 

5. Magnetic storms 
6. Local attraction 
Parallax in reading the end of the needle 

8. Eccentricity at point of suspension of the 

needle 

1. Correction for dip.—This is really an 
adjustment to counteract the vertical com- 
ponent of the total intensity of the earth’s 
magnetic field. This correction is usually 
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performed by means of a small movable 
sleeve-weight sliding on the needle. It is 
shifted back and forth until the needle lies 
in the horizontal plane. 

Barrow’s dip circle is the instrument used 
primarily for the actual measurement of 
this function, but the average practicing 
field surveyor is not too concerned about 
the extent of this deviation, as this adjust- 
ment is usually performed by the manu- 
facturers. 

2. Declination of the needle-—The dec- 
lination of the magnetic needle in Port-of- 
Spain, Trinidad, at the present time (June 
1957) is 8° 18’ W. From 1899 up to the 
present date, this variation has been mov- 
ing westwards of the meridian at the rate 
of about 6’ per annum. 

A surveyor in Trinidad ordering a theo- 
dolite with a tubular needle attached would 
now require that the central axis of the 
tube containing the needle should be placed 
at an angle of 8° 18’ W of the telescope 
when it points to true magnetic north. On 
receipt, the instrument is taken to the Sa- 
vannah Referring Mark in Port-of-Spain, 
a trigonometrical and magnetic station 
free from all local attractions. From this 
point the true azimuth of a certain referring 
object is known. The surveyor sets on his 
instrument this known bearing, clamps the 
upper plate to the lower and then revolves 
both plates until the referring object is bi- 
sected. The needle is then unclamped and 
the adjustable index at one end of tube, 
which has a movement of about 1° on each 
side, is shifted until it coincides with the 
end of the floating needle. This process is 
then reversed, the lower plate being un- 
clamped, revolved and brought into orien- 
tation by means of the needle, the referring 
object is then sighted and the vernier read. 
This reading should be within 2’ of the 
true bearing. Approximately six indepen- 
dent bearings are taken and the difference 
between the mean of these and the true 
bearing of the referring object is called the 
“error of the instrument.” 

All compass bearings throughout the is- 
land are taken with magnetic needles ad- 
justed to the standard referring mark in 


\6 


‘e 





THE 


this n 
the si 
a 
regul: 
Refer 
for tl 
about 
I hav 
in a1 
4. 
Trini 
hour 
parec 
magn 
Vieq 
from 
defle 


weste 


D 


Hou 


7.00 
8.00 
9.00 
10.00 
11.00 
Noor 
1.06 
2.06 
3.00 
4.06 
5.06 
6.0( 


A 
defle 
tow: 
the 
tion 
tabl 
to t 
ther 
to k 
ings 
sett 


on ; 
the 


6 


(6 





THE USE OF THE MAGNETIC NEEDLE 


this manner, and a certificate is signed by 
the surveyor to this effect. 

3. Secular variation of declination.—By 
regular monthly checks at the Savannah 
Referring Mark, Port-of-Spain, corrections 
for this variation are made. It averages 
about 6’ per annum. Over the past year 
I have found this variation to be 6’ greater 
in a westerly direction. 

+. Diurnal variation of declination.—In 
Trinidad this is not more than 3’ at any 
hour of the day. A table has been pre- 
pared from data obtained at the nearest 
magnetic observatory to Trinidad—Port 
Vieques in Puerto Rico. It will be noticed 
from the table below that the most easterly 
deflection is only about 3’ and the most 
westerly 2’. 


Diurnal Variation of the Magnetic 
Declination 


a Jan.—Feb. Mar.—Apr. May-June 

Nov.—Dec. Sept.—Oct. July—Aug. 
7.00 a.m. + 0.2’ + 1.6’ + 2.8” 
8.00 a.m. + 0.9’ + 2.1’ + 3.1’ 
9.00 a.m. + 1.6’ + 2.1’ + 2.3” 
10.00 a.m. - 1.7’ + 1.6’ + 1.2’ 
11.00 a.m. + 1.0’ + 0.8’ + 0.2’ 
Noon 0.0” — 0,3’ ~ 0.7" 
1.00 p.m. — 0.7’ — 1.2’ — 1.5’ 
2.00 p.m. — 1.2’ — 1.8’ - 1.9’ 
3.00 p.m. — 1.2’ — 1.9’ — 2.0’ 
4.00 p.m. — 0.9’ — 1.6’ — 1.5’ 
5.00 p.m. — 0.5’ —1.1’ - 1.1’ 
6.00 p.m. — 9.1’ — 0.7’ — 0.9 


A plus sign in the above table means a 
deflection of the north end of the needle 
toward the east of the average direction for 
the entire day, and a minus sign a deflec- 
tion toward the west, so that the above 
table shows the corrections to be applied 
to the bearings taken by the compass. It, 
therefore, follows that opposite signs are 
to be used for the corrections to the bear- 
ings to be put on the instrument when 
setting out lines. 


Examples 


1. In the month of June the bearing of a line 
on a compass reads 45° 30’ at 9:00 am. By 
the above table the diurnal variation at that 


~ 


hour during June is + 2.3’. The correct bear- 


ing of the line will therefore be 45° 32.3’. 

2. At 3:00 p.m. in January a surveyor wishes 
to run a line the correct compass bearing of 
which is 90° 00’ (due east The diurnal vari- 
ation by the table is — 1.2’. The reading to be 
placed on the instrument is therefore 90° 01.2’. 

Correct application of the above can be made 
by remembering the simple mnemonic: “Vari- 
ation east compass least; Variation west com- 
pass best. 


5. Magnetic storms.—No provisions can 
be made against this possible source of er- 
ror. Fortunately, however, in these low 
latitudes (10°-111%2° N), the effect of a 
magnetic storm on a compass is seldom such 
as will produce noticeable fluctuations. 

6. Local attractions —The existence of 
this source of error is detected by reading 
the bearing of a line at both ends. Where 
local attraction is found to exist, the needle 
becomes jumpy and unreliable. Astronom- 
ical observations for azimuth are taken and 
theodolite bearings run. 

Objects such as steel tapes, chaining pins, 
axes, etc., made of or containing iron or 
other magnetic material should also be at 
safe distances away from the instrument 
when the needle is being set, and it is need- 
less to say that in built-up urban areas 
where electric cables carrying current, 
fences, galvanized iron, etc., are found, 
compass surveys give place to those con- 
trolled by astronomical observations or by 
bearings obtained direct from the trigono- 
metric framework of the colony. 

7. Parallax in reading the end of the 
needle-—With the tubular needle now in 
use, there is practically no parallax because 
the end of the needle is observed through 
a fixed eyepiece which allows the needle to 
be brought into the closest coincidence with 
the index mark. In work with the old 
trough compass, however, it is a frequent 
source of error. 

8. Eccentricity at the point of suspension. 

The great care now taken in the manu- 
facture of suspensory points and caps on 
the needles has greatly lessened errors from 
this source. Unless both ends of a needle 
are read, there will always be small errors 
from this cause, but the differences between 
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independent readings seldom exceed 2 min- 
utes. The pivot is very delicate and the 
needle should always be locked except when 
the compass is actually in use on the instru- 
ment. 

As I have said above, compass bearings 
throughout the island are obtained with 
instruments adjusted to the meridian of the 
Savannah Referring Mark, Port-of-Spain. 
In order to convert these field compass 
bearings to grid bearings it is necessary to 
apply certain corrections for convergence, 
determined as follows: About forty stations 
free from all magnetic matter were chosen 
in various parts of the island. At each sta- 
tion, marked by a concrete pillar, the true 
bearing of a distant referring object was 
determined by solar observations and re- 
duced to a grid bearing. These magnetic 
stations were occupied at different times of 
the year by observers whose instruments 
were previously adjusted to the meridian 
of the Savannah Referring Mark at Port- 
of-Spain. In each case a series of six in- 
dependent compass bearings of the referring 
object was observed. The difference be- 
tween the mean of these six compass bear- 
ings and the grid bearing was adopted as 
one determination of the required correc- 
tion. 

The following are typical examples of 
observations taken: 

At Port-of-Spain Referring Mark 


Morning 
Observations 


Observed compass bearings to 
Trinity Cathedral Spire: 

172° 43.2’ 
172° 43.2” 
172° 43.5’ 
172° 42.5’ 
172° 43.0 


172° 43.0’ 

== 1032° 258.4’ 

Mean observed compass bearing 172° 43.1’ 
Correction for diurnal variation + 1.6’ 
True observed compass bearing 172° 44.7’ 
True bearing (azimuth) 172° 43.0’ 
Error of instrument = wir 


The following four mean determinations 
were taken at different times at another station, 
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the compass bearing finally being the mean of 
twenty-four independent readings. 

From Tabaquite Referring Mark: Observed 
compass bearing to trunk of tree on ridge about 
six miles away: 

Mean of six readings 290° 36.0’ 
290° 36.8” 
290° 36.0’ 
290° 36.4’ 
Final mean 290° 36.3’ 
Grid bearing 290° 31.3” 


Correction — 5.0’ 


As a result of such observations taken 
throughout the island at different stations 
and over a long period, a chart has been 
prepared showing the corrections to be ap- 
plied to compass bearings to reduce them 
to grid bearings. These corrections are deri- 
vations of the meridian convergence (dA 
sin ¢) and the magnetic declination at vari- 
ous places of observation. All points on 
this chart at which this correction is the 
same are joined by a smooth almost sym- 
metrical curve resembling an isogonic line. 

In Tobago, similar observations have 
been taken, but the results have been such 
that a symmetrical chart could not be 
drawn up. In spite of the fact, therefore, 
that the Land Surveyors Ordinance 1952 
provides for the use of the needle in To- 
bago, surveyors are very reluctant to rely 
on needle determinations in that island. 
Fortunately, there is in existence a strong 
network of triangulation in this island due 
to the build and general terrain. Orienta- 
tion for ordinary survey work in Tobago is 
based primarily on azimuths obtained from 
solar observations and from grid bearings 
calculated from rectangular coordinates of 
two intervisible trigonometric stations. 

There are probably other places which, 
if examined, will be found like Trinidad 
to be practically free from local attraction. 
In these circumstances greater use can be 
made of the magnetic needle on surveys of 
second-order precision, especially where 
such work has to be executed in forested 
areas. 
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The Use of Type in Cartography 


By JOHN S. KEATES 


ESSELTE AKTIEBOLAG, GENERALSTABENS LITOGRAFISKA ANSTALT, STOCKHOLM 


ESPITE the great development in the 

use of typeset names on maps, and 
the attention given to methods of type com- 
position and stickup, relatively little interest 
has been shown by cartographers in the 
actual selection and control of suitable type 
faces. On their part, professional typog- 
raphers, schooled in the requirements of 
normal book and display work, do not seem 
to have contributed very much to the spe- 
cial problems of type on maps. In general, 
this aspect of cartographic design has been 
neglected, which is strange when one re- 
members the acrimonious arguments about 
the beauty of hand-lettering as opposed 
to type. 

Perhaps one of the strong cards of the 
hand-lettering school was that hand-letter- 
ing was generally carried out by expert 
craftsmen, competent within their stylistic 
limits. But very often the selection and ar- 
rangement of type is entrusted to editors or 
draftsmen with little knowledge of the diffi- 
culties and possibilities of this exacting me- 
dium. Even though most cartographic or- 
ganizations do not have the resources to 
overcome all the difficulties, at least the 
problems should be fully explored and eval- 
uated. 

The basic material available to most car- 
tographers is, of course, type designed for 
bookwork. This is itself a major problem 
in that the requirements for text reading are 
normally quite different from those for map 
reading. A person reading printed text in 
his own language does not read individual 
letters: his eye responds to certain shapes, 
and as long as these can be readily picked 
out he experiences no difficulty. Conse- 
quently, the arrangement of space between 
letters, words, and lines is as much a part 
of design as the appearance of the type 
itself. 

Spacing and leading are a major concern 
for the book typographer and much of his 
time is devoted to this problem. 


These basic elements in the design of type 
for books are not present in maps. Indi- 
vidual names are frequently unfamiliar to 
the user, and often in foreign languages or 
transliterations. Consequently, the legibil- 
ity of individual letters is of far greater im- 
portance, especially in the small sizes. An 
otherwise attractive type face is reduced in 
value if there is a possibility of confusion 
In addition, 
the pattern of arrangement is irregular, 
names may be curved and aligned away 
from the horizontal, and are frequently 
placed over other lines and colors. 


between c and e, or i and j. 


Another aspect of contrast is in the pur- 
pose of the type itself. In maps the actual 
style of the face, serif or sans serif, roman or 
italic, conveys a secondary meaning of classi- 
fications. Therefore, the tenet of book 
don’t mix type faces—cannot 
apply to cartography, where this procedure 
is desirable if not unavoidable. The use of 
capitals and italics within one face will give 
four variations, but this is rarely enough for 
a map. 


typography 


Generally, the contrast between 
serif and sans serif is employed, and most 
maps are constructed using one from each 
of those groups of faces. 

When selecting a type face for a particu- 
lar classification, the characteristics should 
be carefully scrutinized. Types vary con- 
siderably in size on the body, length of 
ascenders and descenders, width (set), style 
of italics, shading of verticals (in serif faces 
Where 
many names must be legible at a small size, 
a face which is large on the body but not 
too wide set is preferable. 


and general weight in appearance. 


Where capitals 
in larger sizes are numerous, the individual 
style and balance of the letters become more 
important. For example, among the serif 
faces, Times, Plantin, and Imprint are ex- 
cellent in small sizes of lowercase, all being 
large on the body (Times is the largest of all 
and fairly heavy. Bembo and Per- 
petua at six point are relatively poor, but 


faces 
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their capitals in larger sizes can be effec- 
Sometimes the and 
lighter faces are valuable for naming minor 


tively used. smaller 
features unobtrusively. 

As an aid to selection, the foliowing points 
may be kept in mind. 

Medium and heavy faces large on the 
body show best in small sizes on strong back- 
grounds. 

The effect of spacing brings out difficult 
letters, such as the dropped J in Baskerville 
and Garamond. 

Italic caps with varying slopes merely 
look irregular when spaced out, e.g., Gara- 
mond. 

Decorated letters look out of place on 
a map, e.g., italic J in Plantin and italic 
QO in Garamond. 

Modern as Times and 
Bodoni) are preferable to ranged figures, as 
in Perpetua. 

Letters with pronounced vertical shading, 
such as Bodoni, are generally more difficult 
to read in small lowercase than those with 
rounded shading. 


numerals (such 


Points of confusion should be watched, 
e.g., i and j in Spartan, italic b and h in 
Garamond, italic u and v in Baskerville. 

Italic capitals with only a slight slope do 
not help to make distinct classification, e.g., 
Perpetua. 

Bold sans serif faces are usually ugly. 

Condensed capitals are useful where em- 
phasis is required in a limited space. 

Decorative faces, such as Lydian, are 
most successful in spaced capitals. 

When ordering type from a printer,-one 
aspect most neglected is close attention to 
spacing. Considerations of space and cost 
often preclude this refinement, but capitals 


: 


‘ 





SURVEYING AND MAPPING 


and large lowercase should always have 
some letter spacing. In this I am not think- 
ing of names set wide to a given measure- 
ment of which are fre- 
quently set solid when they could be vastly 
improved by slight interletter spacing of 
In good bookwork small 
capitals are always slightly spaced, and this 
Even if it 
means going down one point size, the im- 
provement in legibility and appearance is 
worth it. Small names aligned diagonally 
or pulled into curves (such as river names 


ems, but names 


one or two points. 


is a rule worthy of attention. 


also benefit considerably by slight spacing. 

From the foregoing it is fairly clear that 
ideal type faces are not commercially avail- 
(I exclude or- 
ganizations rich enough to design and cut 
their own types. 

For an ideal face I would list the follow- 
ing points: 


able to most cartographers. 


1. Large in the body, fairly narrow set, 
short ascenders and descenders, good open 
counters. 

2. Rounded shading (in serif style) with 
not too much contrast between thick and 
thin strokes. 

3. Plain italics, without any fancy letters. 

+. All capitals to range on the same base 
line. 

5. A semibold version for use where em- 
phasis is required. 

6. A related sans serif face to match. 

7. A condensed version in all sizes above 
10 point. 

8. A decorative style of caps to match. 

Is there any possibility that some imagina- 
tive typographic designer could take this up 
with one of the great typographic organiza- 
tions? 


‘ 


Tract Map Business 


The International 
1958. 


about a blueprinting concern in Los Angeles 


Blue Printer, February 
pages 30-31 and 62, carries an article 
that makes the selling of city and county maps, 
including tract maps, a major part of their 
This McWain Blueprint 
located in downtown Los Angeles, 
close to city, county and state highway offices, 


business. company 


Company 


buys some negatives and tract maps and bor- 


rows the originals of others to make up their 
file of negatives. 

Their collection, started in 1933, now in- 
cludes some 20,000 tract 
The present owners of the company, A. W. 
Cazares and H. J. Comers, state that, of the 
40,000 maps sent out each year 25,000 are tract 
maps. 


negatives of maps. 


Customers are mainly surveyors, engineers, 


(Continued on p. 78) 
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Surveying by Imagination 
By J. BURRUSS SMITH 


The following story appeared in the May—June 1957 issue of Field Notes, the official publication 
of the Georgia Association of Registered Land Surveyors, under the title of “A True Story Told.” 
It is reprinted here with permission of the author and of the Association. 


FTER DISCUSSING with a member 
A of the Georgia Association of 


tered Land Surveyors, a few of the expe- 


Regis- 


riences I have had in my thirty years of sur- 
veying, the member has requested more 
than once that I disclose some of them in 
Field Notes, so here goes with one of them. 

Some fifteen or twenty years ago I was 
called to make a survey and plat of frac- 
tional lot number 269 in the Ninth District 
in Pike County, Georgia, belonging at the 
time to J. E. Johnson. It had been owned 
by Mr. Johnson’s father, who had lived to 
be about 75 years of age. The property 
owner had in his possession a plat made by 
the State surveyors and dated September 
1821. The plat showed an area of 152 
acres, three roods, and 36 poles, with Flint 
River as the western boundary and straight 
lines as boundaries on the north, east, and 
forming a figure similar to that 
shown in figure 1. 

A copy of this plat is a matter of record 
in the office of the Secretary of State, or 
Department of Archives and History, in 
Atlanta. I am in doubt as to the stated 
length of the south line. 


south, 


According to my findings the river was up 
several feet the day this survey was made. 
This is proven by the fact that, beginning at 
a plain hedgerow on the east side near the 
northeast corner and measuring west along 
a plain hedgerow across the north side, 18 
chains goes to the foot of a hill; it is 2214 
chains to the river bank. 

This statement is further proven by the 
fact that the branch (to be as shown, cross- 
ing the east line and entering the river near 
where the south line of the lot strikes the 
east bank of the river) must flow up and 
over a high hill, indicating that the branch 
was drawn purely on the surveyor’s imagina- 
tion. 


EpIToR 


After the branch crossed the east line. 
my imagination is that the surveyor, know- 
ing how the river ran as it passed the south 


line, and knowing also how it approached 

















Ficure 1. 


the north line, thought it had to run as it 
was drawn. (The land east of the river is 
very step as the south line approaches the 
river, therefore the above-normal flow would 
make very little difference in the length of 
the south line Further proof of the State 
surveyors imagination is the fact that, as 
drawn, the river would run up and over the 
same hill previously mentioned and through 
what is now a cemetery, probably 100 feet 
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above the water surface in the river. While 
imagining his survey to be mapped, he con- 
veniently imagined the area to a pretty fine 
fraction of an acre in order to fool his boss. 
The river bank was never traverssed. 

At the time of the original survey the 
land was very nearly completely covered 
with tall trees, making it impossible for the 
surveyor to see a hill unless he was on it, 
therefore the State surveyor did not know 
of the existence of a hill in the position 
mapped as the river bed. 

Figure 2 represents my findings. Con- 
sidering this sketch, it will be noted that the 








Ficure 2. 


branch runs into the river where the north 
line of the lot strikes the river. The river, 
being above normal, covered the branch 
and branch bottom land, making it impos- 
sible for a man at the foot of a hill to tell 
which way the river ran. [In the course 
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of recent correspondence with Mr. Smith, 
we learned that he found the actual area 
of the tract to be more than 280 acres— 
nearly twice the area shown on the original 
plat.—Eprror] 

The State surveyor made a pretty good 
looking plat, and he got by for the time 
being, just as some so-called “surveyors” do 
today. 

An error in a survey may be overlooked 
for a while but you can’t take the land with 
you, and if you don’t take it with you some 
surveyor that knows his job is sure to find 
it and be cursing “that jackass” that made 
the survey, before your sons, grandsons, and 
great grandsons, maybe 100 years after you 
are dead. 
embarrassment and do our work so they can 
be proud of us. 

Mr. Johnson says his father told him he 
always heard the party of surveyors had a 
barrel of peach brandy when they were sur- 
veying near what later: became his place; 
that they all got drunk, lost their chain, and 
cut a grape vine and used it to finish the job. 

I have found greater errors than this, and 
it is not often we find two lots the same size 
although the official records say they are all 
the same size. It is very seldom I find a 
corner that has any markings other than the 
intersection of two hedgerows several feet 
wide. Until we get each tract accurately 
surveyed and mapped and marked with per- 
manent markers, and all tracts tied together 
in records and maps, this country just has 
not yet been surveyed so far as the lot lines 
are concerned. It has just been surveyed at. 
If we want accurate and definite informa- 
tion, where can we get it? 


Let’s save our descendants that 
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construction companies, and real estate agencies. 
Lumber companies and others interested in 
likely contracting activity also make use of this 
service. 

Appraisers use tract maps for information on 
value of adjoining properties and zoning in- 
volved. Industrial companies, motion picture 
companies, and various private and local govern- 
ment engineers from nearby cities, towns, and 
places outside the county also use these maps. 


Only one other company—Southern Cali- 
fornia Blueprint Company—has, according to 
Mr. Comers, attempted to set up a similar 
service. 

It is simpler and more convenient for others 
to get maps from this service than to assemble 
a collection of negatives. Only Los Angeles 
County has a larger file than that available at 
the offices of the McWain Blueprint Company. 
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Prism Device for Laying Out Curves 


By SERGE A. EMERY 


PROFESSIONAL ENGINEER AND LAND SURVEYOR 


NEW ADAPTATION of the right- 

angle prism called the “Curvigraph” 
has been developed in Switzerland. (Fig. 1.) 
Although perpendiculars may be set out 
with the Curvigraph, it is designed pri- 
marily for use by one man in establishing or 
checking points on a circular curve, with 
no field computations required. 





Ficure 1. 


This device has a regulating screw that 
moves the lower of two prisms inside the 
instrument to permit observing any required 
angle. less than 6 
it may be hand held, with a plumb 
bob, or it may be mounted on a metal foot. 
The Curvigraph is suitable for use in fairly 
flat terrain having differences in elevation 
of not more than four or five feet. It should 


As it is light in weight 
ounces 
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not be used where the length of chord ex- 
ceeds 200 or 250 feet. 

To illustrate the use of the Curvigraph, 
suppose that two tangents AB and DE (Se: 
Fig. 2) are to be connected by a curve. Four 
equally-spaced points, C,, C2, Cs, and C,, 
are to be staked out on the curve. Angles 
ABD, BC,D, BC,D, BC;D, BC,D, and BDE 
are all equal. The Curvigraph is held at B 
and sighted in the upper prism at a range 
pole placed on the line AB. If the regulat- 
ing screw is adjusted to bring the image in 
the lower prism of a range pole placed at 
D in line one above the other with the image 
of the first range pole, the correct angle is 
set in the instrument. The range pole which 
was at A is now placed at B, and the Curvi- 
graph is taken to the approximate location 
of C,, (C* or C?). 

By moving toward or away from the cen- 
ter of the curve (approximately along the 
radius and without changing the prism ad- 
justment) a point will be found where the 
two range-pole images are again lined up 
one above the other. This point is on the 
curve and is staked as C,. The same pro- 
cedure is followed to determine the other 
required points. 

If points B and D are not intervisible, or 
if the distance BD exceeds 200 or 250 feet, 
one or more points must be set on the curve 
by conventional methods with a transit so 
that these limitations will not be exceeded. 

Additional information about the Curvi- 
graph may be obtained from the author, 41 
Shonnard Avenue, Freeport, N. Y. 


This device is not a precision instrument; its 
use is limited to comparatively short distances in 
flat terrain; and it cannot be used on spiral curves. 
However, it may be a welcome addition to a 
surveyor’s equipment, to be used where precision 
is not required. For example: in laying out 
curved driveways or walks on an estate or in 
small parks. —EpITor 
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Trough Discovered in the Gulf of Alaska 


Discovery of an extensive trough in the floor 


of the Gulf of Alaska has just been announced 
by the Coast and Geodetic Survey. Survey 
ships operating in Alaskan waters have con- 
firmed the existence of this extensive depression 
in an area particularly significant as potential 
spawning grounds of devastating seismic sea 
waves that rush southward over the Pacific. 
The information has been pieced together by 
hydrographers at the Survey’s Washington office 
from the data obtained by the survey ships as 
they crisscrossed the Gulf of Alaska in going 
to and from the working grounds in the Bering 
Sea and Aleutian Islands. The existence of the 
trough has been suspected for many years from 
the scattered depths that have been recorded in 
the area. Until additional data were received 


from the 1957 season’s work, the lines of sound- 
ings had been too far apart to recognize the 
separate depressions as part of one continuous 
trough. 

The trough is located in the Gulf of Alaska 
and lies parallel to the Aleutian Trench at a 
distance of 60 miles to the east. The slightly 
curving depression is known to be at least 250, 
The bottom of 
the trough lies 500 to 700 feet below the sea 


and possibly 400, miles long. 


floor which varies in depth between 9,000 and 
13.000 feet. 
miles wide throughout most of its length. 


It is estimated to be about 2 to 3 


There are indications that the trough continues 
in a southwesterly direction before joining the 
deeper Aleutian Trench. 


U.S.G.S. Status Maps 


The United States Geological Survey has is- 
sued new (January 1958) status maps as fol- 
lows: 

Status of Topographic Mapping “shows topo- 
graphic and planimetric quadrangle maps, pro- 
duced by the Geological Survey and other Fed- 
eral Agencies, and published at various scales 
ranging from 1:24,000 to 1:250,000.” The 
Maps 
Maps of limited use- 
Maps in need of resurvey, (5 
Planimetric maps, and (6) Work in progress 


classifications are (1) Modern maps, (2 
in need of revision, (3 


fulness, (4 


new mapping, remapping, and revision. 


Status of Aerial Photography “shows all 
areas known to have been photographed by or 
for Federal, State, and Commercial Agencies.” 
The classifications showing “agency holding 
primary photography” are Commodity Stabiliza- 
tion Service, Soil Conservation Service, Forest 
Service, Geological Survey, Corps of Engineers, 
United States Air Force, Coast and Geodetic 
Survey, and States and Commercial. 

Both map sheets are 2634 x 4034 inches and 
are available from the Map Information Office, 
Geological Survey, Department of the Interior, 
Washington 25, D. C. 
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Members are requested to send in surveying and mapping news items for publication in 
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CURRENT SURVEYING AND MAPPING LITERATURE 


MAGAZINE 


General Interest 
Tue EicuHtH INTERNATIONAL CONGRESS OF 
PHOTOGRAMMETRY. George D. Whitmore, Revista 
Cartografica, Instituto Panamericano de Geo- 
grafia e Historia, Comision de Cartografia, Buenos 
Aires. Ano 5, No. 5, 1956. (Comprehensive 
report on the 1956 meeting at Stockholm. ) 


WILLIAM ScoresBy: YORKSHIRE PARSON AND 
Arctic ADVENTURER. Leslie Gardiner. The Nau- 
tical Magazine (London), March 1957. (Brief 


account of the career of a noted explorer.) 


VaRIATION. Commander K. F. Boxall. The 
Nautical Magazine (London), Vol. 177, No. 6, 
June 1957. (An amusing “composite true story”’ 
of shore triangulation by ships’ officers. ) 

Tue Rove or THE Civit ENGINEER. Sympo- 
sium. Journal of the Washington Academy of 
Sciences, Vol. 47, No. 7, July 1957. (Entire issue 
devoted to a symposium of ten articles by various 
authors on different phases of engineering, in- 
cluding the role of the civil engineer in surveying 
and mapping. ) 

CoMPUTERS ARE ReEApy To Roti. (No author 
given.) Engineering News-Record, Vol. 159, No. 
13, September 26, 1957. (Report of an engineer- 
ing productivity conference held in Boston with 
the use of electronic computers and photogram- 
metry among the leading subjects for discussion. ) 

Cartography 

PLastic MATERIALS—THEIR Use FoR Map- 
MAKING IN HOLLAND AND GERMANY. P. A. van 
Gorsel. The Chartered Surveyor; the Journal of 
the Royal Institution of Chartered Surveyors, Vol. 
88, No. 4, October 1955. 

Tue Quicx-Etcu Process, Convertinc En- 
GRAVED COATED VINYLITE SHEETS OF PosITIVEs. 
Aeronautical Chart and Information Center, St. 
Louis. Revista Cartografica, Buenos Aires, Ano 
5, No. 5, 1956. (Illustrated discussion of the re- 
sults of experiments conducted in the conversion 
of engraved coated vinylite sheets from negative 
to positive form. ) 

PHOTO-MECHANICAL VIGNETTING. Aeronauti- 
cal Chart and Information Center, St. Louis. 
Revista Cartografica, Buenos Aires, Ano 5, No. 5, 


82 


ARTICLES 


1956. (Details method of producing vignette 
bands for application to charts. ) 

Jet Navication Cuarts, Scae 1: 2,000,000. 
U. S. Air Force Aeronautical Chart and Informa- 
tion Center. Revista Cartografica, Buenos Aires, 
Ano 5, No. 5, 1956. (Review of the development 
of the modern jet navigation chart. ) 

CARTOGRAPHY AT UNITED Nations HEADQUAR- 
TeERs. Norman L. G. Williams. Cartography 
Australian Institute of Cartographers, 55 Collins 
Place, Melbourne), Vol. 2, No. 1, March 1957. 
(Describes organization and administration. ) 

Map Projection By TRANSFORMATION. Wil- 
liam J. Sear. Cartography, (Australia), Vol. 2, 
No. 1, March 1957. (General discussion of con- 
struction and interrelationship of various forms 
of map projections. ) 

ANTARCTIC CarTocrAPHy. Phillip Law. Car- 
tography, (Australia), Vol. 2, No. 1, March 1957. 
(Discusses background and recent developments. ) 

Antarctica; 1: 10,000,000 ZenitrHat Egut- 
DISTANT Projection. (No author given.) Car- 
tography, (Australia.) Vol. 2, No. 1, March 
1957. (Describes construction of new map 
series. ) 

CARTOGRAPHY FOR THE OFFICIAL War His- 
tory. Hugh W. Groser. Cartography, (Austra- 
lia), Vol. 2, No. 1, March 1957. (Interesting, 
illustrated discussion of maps produced pertain- 
ing to wartime operations particularly involving 
Australian forces. ) 

Maps. Walter W. Ristow. Quarterly Journal 
of Current Acquisitions, Vol. 14, No. 4, August 
1957. (Annual report of the Maps Division, 
Library of Congress. ) 

How To Make A Re.ier Map QuiIcKLy. 
Henry J. Warman. The Journal of Geography, 
Vol. 56, No. 6, September 1957. 

Muttipte Use Concept 1n CARTOGRAPHY. 
John C. Sherman and Waldo R. Tobler. The 
Professional Geographer, Vol. 9, No. 5, Septem- 
ber 1957. 

NATIONAL ATLASES: A Summary. Ena L. 
Yonge. The Geographical Review, Vol. 47, No. 
4, October 1957. (Discussion of atlases issued by 
various countries throughout the world. ) 


6 


6 





SUR\ 


A ! 
TION. 
Throw 
No. 4. 
obliqu 
ing ok 

Imp 
WitH 
and J 
Vol. 6 
matior 

Scr 
J. Str 
Surve) 
tion a 

Dys 
Aeron: 
Louis. 
5, No. 


Fir: 
AND § 
Watki 
2, Au 
operat 
closed 
cated 

REs 
E. Ma 
2, Aug 
suppo! 
of fixa 

LEA 
MENSI 
Murp! 
Survey 
(Inves 
proble 

Cir 
Empir 
1957. 

TH 
SuRVE 
vey R 
(Cont 

TH 
MEAs! 
Revie 
clusior 

GEo 
FOR F 
nal, F 
Octob 
of the 
Florid: 
and M 

Pre 
THE L 
Knox. 


4 





SURVEYING AND MAPPING NEWS 


A New Metuop or TERRAIN REPRESENTA- 
tion. Arthur H. Robinson and Norman J. W. 
Thrower. The Geographical Review, Vol. 47, 
No. 4, October 1957. (Suggests use of a high 
oblique angle of view as a technique for improv- 
ing older methods. ) 

IMPROVED PHOTOLITHOGRAPHIC PRINTING 
With PreEseNsiTizeEp Piates. David B. Fell 
and J. Stuart Rich. Bureau of Ships Journal, 
Vol. 6, No. 7, November 1957. (General infor- 
mation for Fleet printshops. 

Scristnc Map Detaits on Ptastic. Josef 
J. Streifler. The Journal, Coast and Geodetic 
Survey, No. 7, October 1957. 
tion and tools employed. ) 


(Describes opera- 


Dystrip TECHNIQUE OF CoLoR SEPARATION. 
Aeronautical Chart and Information Center, St. 
Louis. Revista Cartografica, Buenos Aires, Ano 
5, No. 5, 1956. (Illustrated discussion of method. ) 


Control Surveys 

First OrpeR LEVELLING BETWEEN THE NorTH 
AND SoutH Isianps. P. M. Berrill and W. A. 
Watkins. New Zealand Surveyor, Vol. 22, No. 
2, August 1957. (Describes a difficult survey 
operation to determine if geodetic leveling dis- 
closed any difference in mean sea levels as indi- 
cated by tide gauges on either side of the strait. 

RESECTION-FIXATION OF CONTROL Points. W. 
E. Mathew. New Zealand Surveyor, Vol. 22, No. 
2, August 1957. (Reports on field work tending to 
support a previously stated theory on the subject 
of fixation by resection. 

Least Squares ADJUSTMENT OF LINEAR Dr- 
MENSIONS IN A GEODETIC QUADRILATERAL. B. T. 
Murphy and G. J. Thornton-Smith. Empire 
Survey Review, Vol. 14, No. 106, October 1957. 
(Investigation into and mathematical analysis of 
problems involved in geodimeter surveying. ) 

CrrcuM-MERIDIAN ALTITUDES. A. Thom. 
Empire Survey Review, Vol. 14, No. 106, October 
1957. (Mathematical discussion. ) 

Tue Use or Sensitive Pressure Devices IN 
Surveyinc. Desmond O’Connor. Empire Sur- 
vey Review, Vol. 14, No. 106, October 1957. 
(Continuation of an article from previous issue 

Tue TeELLUROMETER SysTEM OF DISTANCE 
MEASUREMENT. T. L. Wadley. Empire Survey 
Review, Vol. 14, No. 106, October 1957. 
clusion of article begun in previous issue. 


(Con- 


Geopetic Controt MAINTENANCE PROGRAM 
FOR FLormwa. Commander J. E. Waugh. Jour- 
nal, Florida Engineering Society, Vol. 11, No. 3, 
October 1957. (Illustrated discussion of the work 
of the Coast and Geodetic Survey pertaining to 
Florida under the periodical’s heading “Surveying 
and Mapping News.” ) 

Precise DETERMINATION OF LONGITUDE IN 
THE Unitep States. Rear Admiral Robert W. 
Knox. The Geographical Review, Vol. 47, No. 4 


] 
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October 1957. (Review of various methods lead- 
ing up to modern use of electronics. 

SuRVEYING BY OccuLtaTions. S. W. Henrik- 
sen, S. H. Genatt, M. Q. Marchant, and C. D. 
Batchlor. Transactions, American Geophysical 
Union, Vol. 38, No. 5, October 1957. (Describes 
method of surveying which uses data obtained 
from photoelectrically observed occultations to 
tie together widely separated systems of triangula- 
tion. 

LouIsIANA CoAsT AND OFFSHORE TRIANGULA- 
TION. Commander Ross A. Gilmore. The Jour- 
nal, Coast and Geodetic Survey, No. 7, October 
1957. Describes methods and difficulties in ex- 
ecuting a triangulation scheme over an excep- 
tionally difficult terrain. ) 

STEREOTRIANGULATION ADJUSTMENT. G. C. 
Tewinkel. The Journal, Coast and Geodetic Sur- 
vey, No. 7, October 1957. (Describes method of 
adjustment of photogrammetric positions and ele- 
vations intervening between established control 
points. ) 

SuBTENSE Bar TRAveERSE. Captain Gilbert R. 
Fish. The Journal, Coast and Geodetic Survey, 
No. 7, October 1957. (Describes methods and 
advantages of distance measuring by use of the 
subtense bar with a Wild T-2 theodolite. 

APPLICATION OF ELECTRONIC PosiTION INpDI- 
CATOR TO Lonc-LiINE GEODETIC MEASUREMENTS. 
Thomas J. Hickley. The Journal, Coast and Geo- 
detic Survey, No. 7, October 1957. Describes 
advantages of direct measurement between a ship 
and a shore station over the line-crossing method 
previously employed. ) 

MopIFICATIONS IN SECOND-OrpER AsTRO- 
NOMIC PosITION DeTERMINATIONS. Curtis W. 
Thorson. The Journal, Coast and Geodetic Sur- 
vey, No. 7, October 1957. (A consideration of 
modifications to simplify the observing program 
and increase the accuracy of the computed posi- 
tion. 


Education 
TRAINING AND RECOGNITION OF SURVEYORS 
(No author named. New Zealand Surveyor. 
Vol. 22, No. 2, August 1957 Urges considera- 
tion of formal university training of “cadets” to 
supplement field experience under professionals 


Instruments 

THe PENDULUM PLANETABLE ALIDADE. Spe- 
cial Report by U. S. Geological Survey. Revista 
Cartografica, Buenos Aires, Ano 5, No. 5, 1956. 

Description of instrument being developed by 
Geological Survey. ) 

ANGLE MEASUREMENT WitTH WILD T-2 THE- 
ODOLITE. Captain Gilbert R. Fish and Comman- 
der William N. Martin. The Journal, Coast and 
Geodetic Survey, No. 7, October 1957. (De- 
scribes tests made in the Canal Zone by personnel 
of the Inter-American Geodetic Survey. 
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Property Surveys 
A History oF THE CANADIAN INSTITUTE OF 
SURVEYING AND PHOTOGRAMMETRY. John Car- 
roll. The Canadian Surveyor, Vol. 13, No. 7, 
April 1957. (Entire issue devoted to subject. Of 
general interest but emphasis is on general land 
surveying. 


RATIONAL AND EcoLocicaL ASPECTS OF THE 
Quarter Section: AN EXAMPLE FROM MINNE- 
soTa. Hildegard Binder Johnson. The Geo- 
graphical Review, Vol. 47, No. 3, July 1957. (A 


BOOKS AND 


Arr Survey. Fairey Air Surveys, Ltd., London, 
1956. 38 pp. 

Map Repropuction. U. S. Department of the 
Army, TM 5-245. Washington, GPO, 1956. 224 
pp. 

List or Maps anp Arr Puotos Depictinc 
LANDFORMS AND Recions or CANADA. Canadian 
Association of Geographers, Education Commit- 
tee, Bulletin No. 1, 1956. 27 pp. 

Directory AND Roster or Recisterep LAND 
Surveyors. Board of Registration for Architects 
and Professional Engineers. Jefferson City, Mis- 
souri, 1956. 12 pp. 

Forest PHOTOGRAMMETRY AND AERIAL Map- 
PING; A BrsLiocrapHy, 1887-1955. Stephen H. 
Spurr. University of Michigan, School of Natural 
Resources, Ann Harbor, 1956. 60 pp. 

Mopern Surveyinc For Civit ENGINEERS. 
Harold Frank Birchal. Philosophical Library, 
Inc., 15 East 40th Street, New York 16, N. Y. 
New edition, $15.00. 

A TREATISE ON SurRveyYING. Middleton and 
Chadwick, sixth edition rewritten under the editor- 
ship of W. Fisher Cassie. Philosophical Library, 
Inc., 15 East 40th Street, New York 16, N. Y. 
Two volumes, $20.00. 

PRACTICAL APPLICATIONS OF ENGINEERING 
Som Maps. Report No. 22. Rutgers University, 
New Brunswick, New Jersey. 114 pp, $3.00. 

ANNUAL Report oN Surveys. Department 
of Lands and Surveys. Wellington, New Zealand, 
1957. 24 pp. 

BoarD oF TECHNICAL REGISTRATION FOR ArR- 
CHITECTS, ENGINEERS, LAND SURVEYORS, AND 
AssaAyers. 35th Annual Report, for the period 
January 1, 1956, to December 31, 1956. Phoenix, 
Arizona, 1957. 103 pp. 

Roster oF RecisTeRED ENGINEERS AND LAND 
Surveyors, 1957. Board of Registration for 
Professional Engineers and Land Surveyors. 
Montgomery, Alabama, 1957. 59 pp. 
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historically interesting discussion of our land ap- 
portionment system. ) 


Topography 

STEREO-TEMPLATES AND STEREO-PLOTTING. 
J. J. Ovington. Cartography (Australia), Vol. 2, 
No. 1, March 1957. (Details of method of in- 
terest to photogrammetrists. ) 

GEOLOGY FROM THE Air. Richard G. Ray and 
William A. Fischer. Science, Vol. 126, No. 3277, 
18 October 1957. (Discusses application of aerial 
photography to geologic exploration. ) 


PAMPHLETS 


LatirupeE Functions, CLARKE 1866 SpuHe- 
roIp; NATURAL VALUES OF THE MERIDIONAL 
Arc, A, B, C, D, E, anp F Factors, Rapt or 
Curvature, R anp N. Washington, 1957. AMS 
Technical Manual No. 68. 273 pp. 


MATHEMATICS FOR SCIENCE AND ENGINEERING. 
Philip I. Alger. New York, McGraw-Hill Book 
Company, Inc., 1957. 360 pp. $6.95. 


A Survey or Evectronic Dicita, ComputTING 
Systems (Seconp). Martin H. Weik. Aber- 
deen Proving Ground, 1957. 453 pp. (BRL 
report No. 1010.) 


SyMBOLS FOR Mepium ScaLte Maps, No ReE- 
puction. U. S. Army Map Service, Washing- 
ton, 1957. Second edition, 37 pp. (AMS Tech- 
nical Manual No. 33A.) 


INTERNATIONAL MAP OF THE WORLD ON THE 
MiLuiontH Scare. Report for 1955. United 
Nations Secretariat, Department of Economic and 
Social Affairs, New York, 1957. 84 pp. (UN 
Doc. ST/ECA/SER. D/1.) 


Surveyinc. Second edition. Charles Blaney 
Breed. New York. John Wiley @ Sons, Inc., 
1957. 495 pp. 


Survey or Kenya, ADMINISTRATION REPoRT, 
1956. Colony and Protectorate of Kenya. Nai- 
robi, 1957. 17 pp., maps. 


Boarp OF REGISTRATION FOR PROFESSIONAL 
ENGINEERS, 19TH ANNUAL YEARBOOK. (Copy 
of registration law, bylaws, rules and regulations 
of the Board, and Roster of registered professional 
engineers for the year ending June 30, 1957. 
Lexington, Kentucky, 1957. 84 pp. 


HorizontTat Controi Data. Coast and Geo- 
detic Survey Special Publication No. 227, revised 
edition, 1957. iv and 23 pp. Washington, Gov- 
ernment Printing Office, 1957. 15 cents. 


Lyman D. Lynn 


Coast and Geodetic Survey 
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DISTINCTIVE RECENT MAPS 


A map of North America, showing generalized 
relief with contours and color gradients, was pub- 
lished in 1957 by John Bartholomew & Son, Ltd., 
Edinburgh. It is at the scale of 1: 10,000,000 
and is on the Chamberlin Trimetric Projection. 
Two classes of roads and railroads, international 
and internal boundaries, and major cities are in- 
dicated. The map sheet 38 by 28 
inches. 


measures 


Two resource maps of Yukon Territory were 
recently published by the Geographical Branch, 
[Canadian] Department of Mines and Technical 
Surveys. Yukon Territory Transpovtation and 
Resource Development 1955 shows two classes of 
roads, railways, water routes, territorial bounda- 
ries, and mining and fur trapping centers. 

The same data, estimated for future decades, 
is presented on Yukon Territory Transportation 
and Resource Development Projected to 1970 
1980. Both maps measure 19 by 13 inches and 
are at the approximate scale of 1:3,200,000. 


Linweave Paper Company, Springfield, Mass., 
copyrighted in 1957 a colorful and attractive 
Map of the United States at the Close of the 
Revolutionary War. It is the first of a series of 
four maps which Linweave will issue showing the 
territorial expansion of the United States. The 
map, drawn by Karl Smith, includes notes of his- 
torical events, some of which are illustrated with 
pictorial sketches. A legend gives “Important 
Historical Data Not Shown on the Map.” The 
scale is approximately 1:11,000,000 and the size 
is 15 by 20 inches. 


A Map of Colleges and Universities in the 
United States was prepared by General Drafting 
Company, Convent Station, New Jersey. It was 
presented, by Esso Standard Oil Company, to the 
American Association of University Women on 
the occasion of their seventy-fifth anniversary. It 
consists of two maps, one on either side of the 
map sheet which folds to pocket size. Western 
United States Colleges and Universities, locates 
institutions in the States west of the Mississippi 
River. Eastern United States Colleges and Uni- 
versities gives the distribution of schools east of 
this division line. Both maps are supplemented 
by indexes listing the institutions by States. 


A map showing distribution of Population, 
Towns and Cities, Washington: April 1, 1957, 
was published in September 1957 by the Wash- 
ington State Census Board, Seattle. It was com- 
piled under the direction of Calvin F. Schmid, 
and the statistical data are overprinted on a 
physical map prepared by John C. Sherman and 
Willis R. Heath of the Cartographic Laboratory, 
University of Washington. Symbols used on the 
map are three-dimensional. The number of peo- 
ple represented by each symbol is proportional to 
its volume. The map measures 19'/2 by 33 inches. 
No scale is given. 
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Map of the Indian Country in Arizona, New 
Mexico, Utah & Colorado is a cartographic in- 
vitation to motorists to visit this interesting and 
scenic region. Designed to fit in a pocket or 
glove compartment, the map carries on the verso 
a lengthy index of place names keyed to loca- 
tions on the map. This side also includes brief 
hints for desert driving and a small map of “Hopi 
Indian Villages.” The main map measures 20 
by 28 inches (unfolded) and is at the scale of 
1:820,500. 

The “Indian Country” map was published in 
1957 by the Automobile Club of Southern Cali- 
fornia, Los Angeles. It is available only to club 
members and to members of AAA clubs on per- 
sonal request at one of the Club’s district offices 
located in the principal cities of southern Cali- 
fornia. 


The Bureau of Land Management, U. S. De- 
partment of Interior published in 1957 a new 
map of the State of Colorado at the scale of 
1:750,000. In addition to county boundaries, 
county seats, and other cities and towns, the map 
shows private iand grants, national forests, Indian 
and military reservations, national parks, monu- 
ments and game reserves, U. S. and State High- 
ways, and parts of the public domain which are 
“vacant” and “withdrawn.” The map, which 
measures 28% by 3342 inches, was compiled by 
R. W. Schlitt from the official records of the 


Bureau of Land Management and other sources. 


A large (40 by 47 inches), colorful Wyoming 
Soils Map is a cooperative publication of the 
University of Wyoming Agricultural Experiment 
Station and the VU. S. Soil Conservation Service. 
The map, published in 1957 at the scale of 
1:500,000, was issued in conjunction with Bul- 
letin 349, “Wyoming Soils and Soil Materials,” 
prepared by T. J. Dunnewald. Colorful symbols 
identify seven major soil groups. The soil dis- 
tributions are superimposed on the “Uncolored 
Geologic Map of Wyoming” issued in 1952. The 
underlying geology is indicated by letter symbols. 


The Arkansas State Highway Commission and 
the U. S. Department of Commerce’s Bureau of 
Public Roads have cooperated in compiling and 
publishing two highway maps. Traffic Volumes 
Map 1956 Traffic, State Highway System State 


of Arkansas is a blueline print measuring 17/2 
by 19% inches. Figures along the roads show 
24-hour annual average traffic. The year 1956 


showed a statewide average increase of 4 per cent 
over 1955. Traffic Flow Map 1956 Traffic State 
Highway System State of Arkansas is a three-color 
map 11 by 13 inches in size. Twenty-four hour 
annual traffic is indicated along main 
routes by varying bands of blue. Both maps 
were drawn by W. H. Moore. 


average 


The Maine Geological Survey (Augusta) has 
introduced a new series of reference maps to the 
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mineral resources of the State. The maps are 
planned as reference sources “in locating mineral 
occurrences in Maine and literature which de- 
scribes such occurrences.” The Bangor Sheet, 
scale 1: 250,000, is the first to be published (June 
1957). “Each symbol printed in red on the map 
is accompanied by a numeral-letter key which 
refers to the locality list” printed on the verso 
of the map sheet. This list in turn indicates the 
names of authors whose published material is 
listed in the bibliography, also printed on the 
verso. 


New maps of several Latin American coun- 
tries have been received. Mapa Oficial de la 
Republica de El Salvador is a large (40 by 60 
inches) physical-political map. It was published 
in December 1956 by Dirreccién General de 
Cartografia, Ministerio de Obras Publicas, Re- 
publica de El Salvador. Generalized relief is 
shown, on this 1:200,000 scale map, by hyp- 
sometric tints. Administrative boundaries, settle- 
ments, and several classes of road are also shown. 

Instituto Geografico de Costa Rica (San Jose, 
Costa Rica) published in May 1956 the Mapa 
Politico de Costa Rica at the scale of 1: 1,000,000. 
Roads, railroads, and populated places are in- 
dicated in addition to administrative bounda- 
ries. The map measures approximately 16 by 20 
inches 

Mapa Ferroviario del Peru Ano 1957, shows 
railroads and administrative boundaries. It was 
published at the scale of 1:3,000,000 by the 
Peruvian Dirreccién General de Ferrocarriles, 
Ministerio de Fomento. Measurements of the 
map are 30 by 21 inches. 


Physiographic Diagram Atlantic Ocean pre- 
sents, by means of perspective sketching, the sub- 
marine topography of that ocean basin. It is at 
the scale of 1:6,000,000 and measures 55 by 28 
inches. The map, which was prepared by Bruce 
C. Heezen and Marie Tharp, is reprinted by per- 
mission of the Lamont Geological Observatory 
(Columbia University). 


Several interesting and informative maps have 
recently been received from Generalstabens Lito- 
grafiska Anstalt, Stockholm, Sweden. Automobil- 
karta éver Sverige, portrays the highway network 
of Sweden at the scale of 1:2,000,000. The map 
measures 32 by 16 inches. 

The same information is shown in greater de- 
tail for the southern part of the country on Mo- 
tormannens Vdgkarta dver Sverige, which is at 
the scale of 1:1,000,000 and measures 28 by 26 
inches. There are enlarged insets (1:600,000) 
for Stockholm and vicinity and for the southern 
extremity of Sweden. 

Skargarden Landsort-Stockholm-Orskar pre- 
sents the picturesque, irregular, and island-fringed 
coastline of eastern Sweden, extending from just 
south of Stockholm northward beyond Oregrund. 
It measures 37% by 14% inches and is at the 
scale of 1:200,000. Roads, railroads, communi- 
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cation systems, towns and cities, and various 
tourist attractions are mapped. 


Afrique du Sud, Carte Economique, is a carto- 
graphic presentation of the distribution of eco- 
nomic resources of South Africa. Pictorial and 
color symbols locate the principal agricultural 
regions and products, mineral deposits, and in- 
dustrial centers. The map, printed by l'Institut 
Geographique Nationale (Paris) in 1956, is num- 
ber 76 in the series issued by the Direction de la 
Documentation, Secretariat General du Gouv- 
ernement (France). The scale is 1:5,000,000 
and the dimensions 24 < 30 inches. 


Some of the grandeur of Africa’s Mount Kenya 
is strikingly portrayed on a large scale (1:25,000) 
map published in 1957 by Great Britain’s Direc- 
torate of Overseas Surveys, Kingston Road, Tol- 
worth Surbiton, Surrey. The relief portrayal, 
a combination of contours, color, and shading, 
is designed to emphasize both the deeply dissected 
glaciated valleys and corries, as well as the steep, 
crowning central peaks. Surveys for the map 
were completed in 1953 and are described in the 
October 1954 issue of the Empire Survey Review. 
The map, which measures 31 by 31 inches, is 
presented as an experiment, and is accompanied 
by a descriptive summary. The Director of Over- 
seas Surveys is interested in receiving suggestions 
and constructive criticisms concerning the map. 

The Federal Survey Department, Lagos, has 
published in 1957, two interesting maps of Nigeria. 
Population Map of Nigeria 1952-53 Census, 
shows density of population per square mile by 
color designations. Administrative subdivisions of 
the country are delimited and named. The map 
scale is about 1:3,000,000 and the measurements 
are 15% by 18% inches. 

Nigeria 1: 2,000,000 Coverage of Aerial Pho- 
tography shows areas for which aerial photo- 
graphic coverage is available. Photographing 
agency and scale of coverage are given. Addi- 
tional information concerning the photography of 
Nigeria may be obtained on application to the 
Director of Federal Surveys, Survey Department, 
Lagos, Nigeria. 


A Road Map of the Hashemite Kingdom of 
Jordan is a 1956 publication of the Jordan De- 
partment of Lands and Surveys. It is at the scale 
of 1:750,000 and is on a topographic map base. 
Three classes of roads, tracks, railroads, internal 
and international boundaries, towns and villages, 
and wadis and mud flats are shown. In the right 
margin of the map sheet there is a list of places, 
keyed to names on the map. Names are given in 
Arabic and English. Antiquity sites are identified 
by red dots. The map sheet measures 28% by 
23 inches. 

The Department of Lands and Surveys has also 
published a three-sheet Geological Map of Jordan 
(East of the Rift Valley), 1954-1956. At the 
scale of 1: 250,000, each sheet measures 33 by 25 
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SURVEYING AND MAPPING NEWS 


inches. The map was compiled under the direc- 
tion of A. M. Quennell, formerly Assistant Direc- 
tor, Department of Lands and Surveys, “with 
acknowledgment to G. S. Blake, S. H. Shaw, D. J. 
Burdon & others.” Formations ranging in age 
from PreCambrian to Miocene are mapped. 
Structural geology is also shown by appropriate 
geological symbols. 


The Surveyor General of India issued in 1956 
a new edition of the Railway Map of India at the 
scale of 1:4,250,000. Operating railroads, of 
several gauges, as well as those sanctioned or 
under construction are shown, and State bound- 
aries are indicated. Measurements of the map 
are 34 by 39 inches. 


The southwest sheet of a projected four-sheet 
map of Soviet Central Asia and Kazakhstan was 
published late in 1957 by the Central Asian Re- 
view of London. The three remaining sheets 
should be ready in 1958. Orders may be placed 
with Messrs. Luzac and Co., Ltd., 46 Great Rus- 
sell Street, London, W.C.1. The map, at the 
scale of 1:3,750,000, is in six colors and portrays 
relief by means of contours. Roads, railroads, 
administrative boundaries, ruins of ancient cities, 
and old earthworks are among the cultural fea- 
tures mapped. The Central Asia map is modified 
from a Russian map, at the scale of 1:5,000,000, 
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published in the Atlas Mira of 1954. As far as 
possible, revisions have been made to 1957. All 
place names are translated according to systems 
approved by the Permanent Committee on Geo- 
graphical Names for British Official Use. 


The Mapping Branch, Department of Lands 
and Surveys, Perth, Australia, has issued a Road 
Map of Western Australia. The map sheet in- 
cludes two maps, one of all of western Australia, 
at the scale of 1:3,000,000, and a second of the 
southwest section of the area, at the enlarged 
scale of approximately 1:1,500,000. Both maps 
show highways, “other roads,” and railways. The 
sheet measures 27'/. by 37 inches. 


A Land Use Map of Sarawak and Brunei, in 
seven sheets, at the scale of 1: 250,000, is a 1957 
publication of the Land and Survey Department, 
Sarawak. Utilization categories, indicated by ap- 
propriate color symbols, are (1) Settled Cultiva- 
tion, (2) Shifting Cultivation, (3) Mangrove and 
Nipak, (4) Kerangas Forest, (5) Alan Forest, (6) 
Padang Paya Forest, and (7) Other Forest. Sev- 
eral classes of roads, railroads, administrative 
boundaries, airports, oil fields, and communica- 
tion lines are also shown. Each sheet measures 
approximateiy 45 by 30 inches. 

WaLtTerR W. Ristow 
Library of Congress 
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What Data Does the Attorney 
Desire to Receive from the Surveyor? 
By VERNON ELLEDGE 


ATTORNEY 


My subject involves the question of what in- 
formation the attorney needs the surveyor to 
provide. Of course it would be simple to say 
that the attorney desires the surveyor to locate 
all of the original monuments and bearing trees, 
but finding all of the original monuments and 
bearing trees is about as rare as finding a perfect 
record title, and a perfect record title is as rare 
as the wild pigeon. 

The first thing the attorney likes to see is 
full information as to what the surveyor finds on 
the ground. Survey maps vary greatly in the 
imount of information supplied by the plat. 
The simplest and least informative is that sup- 
plied by surveyors who survey city lots for 
mortgage companies, where the surveyor usually 
does not show any stakes or reference points at 
all. The most elaborate and satisfactory that 
I have seen are those prepared by the Survey 
Department of Shell Oil Company, where all 
data observable upon the ground are shown on 
the plat with the greatest detail and accuracy. 

Specifically, I like the surveyor to distinguish 
between the monuments and bearing trees he 
found on the ground and the monuments he 
set and the bearing trees he marked, and to 
indicate the apparent age of the various monu- 
ments and bearing trees which he found. 

Referring first to those monuments which the 
surveyor sets, I am happy to see the increasing 
use of monuments which show the identity of 
the surveyor and the date the monument was 
set. We have for too long followed the prac- 
tice of having surveyors use an unmarked pipe 
for a corner, and then having subsequent sur- 
veyors guess at who set that particular pipe and 
when it was set. I feel that every monument, 
rod, or pipe set by a surveyor should be identi- 
fied in some manner with his initials or symbol 
and the date, so that subsequent surveyors may 


Presented at the Twenty-fifth Meeting of the 
Texas Section ACSM, March 29, 1957. 
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AT LAW 


identify it as his monument. Incidentally, sur- 
veyors have their own ways of identifying the 
marks of previous surveyors. I knew of one 
surveyor who was very tall, and his three hacks 
on sideline trees appeared considerably higher 
on the tree than the three sideline hacks of other 
surveyors in that neck of the woods, so that 
every surveyor in that country could tell when 
a particular line had been marked by that 
unusually tall surveyor. 

Referring now to monuments found on the 
ground by the surveyor, those of us who examine 
survey plats consider it to be of the highest im- 
portance that every single concrete monument, 
pipe, iron rod, or other marker which is visible 
on the ground be recorded by the surveyor and 
shown on his plat, whether it means anything to 
him or not, and whether it is directly on the 
line or not. Every such marker should be tied 
in and shown on the plat, because even though 
it does not mean anything to the surveyor, it 
may mean a great deal to the attorney when he 
examines four, five, six, or a dozen sets of field 
notes appearing in the abstract as to this and 
surrounding surveys. 

Moreover, I think it is essential that the sur- 
veyor tie in and show on the plat every single 
fence, old fenceline, hedgerow, stream, bearing 
tree, and marked line. I recall one lawsuit 
which we won because we found an old fore- 
and-aft tree and an old hedgerow to mark the 
location of the original line as being where we 
contended it was, some 60 feet west of the new 
line and fence. The abstract on that particular 
tract was an interesting demonstration of the 
fact that many notaries public who draw deeds 
feel that a set of field notes is sacrosanct and 
must be copied as it is. The earliest deed con- 
tained a satisfactory set of field notes, but in 
the next deed the copyist left out one call, that 
mistake was religiously copied in half a dozen 
subsequent deeds. Then some other copyist 
left out another call, and both of those mistakes, 
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along with several others, were continued on 
down through the next ten or fifteen deeds, so 
that for the past thirty or forty years the field 
notes used in the deeds simply ran north 400 
varas and came back south 250 varas, which is 
not what I call a very satisfactory description 
of a tract of land. 

It is absolutely necessary that the location 
of fences be shown. There is no other way for 
the examining attorney to determine whether 
there has been an encroachment on some other 
land by the owner of this tract or an encroach- 
ment on this tract by some other owner. Of 
course it is always to be hoped that the en- 
croachment is in favor of the owner of this 
tract and is upon and against the adjoining tract 
and the adjoining owner, but this is not always 
true. If in fact the encroachment is in favor 
of the owner of this tract, and his fence en- 
croaches upon some other tract, and if the oil 
and gas lease the attorney is examining has a 
Mother Hubbard clause,* it is true that the 
Mother Hubbard clause will cover any small 
strips of land which have been acquired by 
limitation title. This was reaffirmed in the very 
recent case of Allison v. Smith, by the Texas 
Supreme Court, not yet reported. It is inter- 
esting to observe that in that cz under the 
particular facts there in evidence, the Texas 
Supreme Court held that the Mother Hubbard 
clause did not convey any interest in an addi- 





tional quarter section which was not described 
in the particular description. The concurring 
opinion said that the Mother Hubbard clause 
is only for the purpose of conveying small strips 
of land which are normally considered to be a 
part of the main tract described in the par- 
ticular description. Nevertheless, as to en- 
croachments by the owner of this land made 
upon adjoining land, even though the Mother 
Hubbard clause covers and conveys them, it is 
always desirable to know about them, and where 
possible to go out and obtain quitclaim deeds 
or boundary-line agreements, so as to remove 
all doubt as to the ownership of the strips as to 
which the encroachment exists. 

* A clause often used in oil and gas leases 
which provides that the instrument covers not 
only the specifically described property but also 
any land owned or claimed by the lessor and 
which adjoins the land specifically described. Its 
purpose is to pick up strips to which the lessor 
has acquired limitation title and to correct minor 
errors in description.—Southwestern Legal Foun- 
dation, Second Annual Institute on Oil and Gas 
Law and Taxation, p. 83. 
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Having said that the attorney would like the 
surveyor to tie in and show on his plat all monu- 
ments, streams, fences, marked trees, and marked 
lines (incidentally, I have seen in many early 
surveys where the surveyor noted that he crossed 
the Cherokee Trace, so if any of you should 
cross a Cherokee Trace at any time, I hope you 
will show it on your plat) may I say further, 
that I am assuming you will be able to bill your 
client for the additional time which I know 
that it takes to prepare so detailed and pains- 
taking a plat. 

I turn now to the question of navigable 
streams. This is a very important question in 
all surveying in Texas, and I assume that it is 
in other States. It is important that the at- 
torney be advised as to whether or not there 
are any navigable streams crossing or bordering 
the tract under examination. You know, of 
course, that any stream having a width of 
thirty feet from the mouth up is navigable, but 
I will not stop here to discuss the meaning of 
the phrase “from the mouth up” nor to attempt 
to state how the boundary line of the stream is 
determined. I will simply say that it is not the 
edge of the high bank or bluff, it is not the edge 
of the cutbank, and it is not the edge of the 
water. For a detailed statement of how the 
boundary of the stream is determined, I refe1 
you to the very fine article “The Gradient 
Soundary,” by Col. Arthur A. Stiles, in 30 
Texas Law Review 305. 

One of the most interesting boundary suits in 
which I have had the pleasure of participating 
is that of Thiessen v. State, where it was sought 
to establish a vacancy around a part of the Uni- 
versity land in Andrews County, near Shafter 
Lake. There had been five successive systems 
of surveys across this general area, and it was 
the function of the surveyors to locate the exact 
position of the ground of each of these five sys- 
tems of surveys. In the course of this work, 
Mr. Mon rief, the very fine surveyor for Shell 
Oil Company, located a number of the piles of 
rocks placed for section markers by the T. & P. 
surveyors in 1872, who, by the way, had to 
work in that area with U. S. Calvary guards to 
protect them against Indian raids. Mr. Mon- 
crief was successful in showing that subsequent 
surveyors had in some instances missed the lo- 
cations of the T. & P. monuments by several 
hundred feet. The second of the five systems of 
surveys was made by a surveyor who apparently 
had measured distance by tying a handkerchief 
to his wagon wheel and counting the number 
of revolutions of the wheel, and who had estab- 
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lished monuments by taking bearings on nearby 
sand dunes, without saying which side of the 
sand dune he was sighting at, and by taking 
occasional bearings upon distant mountains, 
without saying which shoulder of the mountain 
he sighted on. Nevertheless, the modern sur- 
veyors, to my astonishment, were able to locate 
this line, which had been run over seventy-five 
years before, with a margin of error of only 
two or three hundred feet. This all goes to 
show that possibly you should use something 
more accurate than a wagon wheel to measure 
distance and should use something more perma- 
nent than a sand dune for a monument, and 
that when you take a bearing on a distant 
mountain, you should indicate which shoulder 
of the mountain you are sighting at. 

Finally, there comes the question as to what 
information needs to be given to the attorney 
where there are two or more possible construc- 
tions of original survey lines or two or more 
possible constructions of the lines of tracts 
created by conveyances subsequent to the origi- 
nal survey. These matters involve the question 
of whether or not there are vacancies or con- 
flicts between original surveys, and the question 
of how much land is conveyed by subsequent 
conveyances. On these matters a personal con- 
ference between the surveyor and the attorney 
is necessary. The surveyor will usually first 
make his own decision as to how the lines of 
original surveys and of subsequent tracts should 
be placed, and prepare a map showing his con- 
struction. He should then have a conference 
with the attorney and explain all of the prob- 
lems which were met with in determining the 
question of the proper construc tion of the origi- 
nal surveys and the subsequent tracts. These 
include such matters as the question of whether, 
when there is a system of original surveys with 
a monument at one end and no monument at 
the other end and there is an excess or a short- 
age in distance encountered before reaching the 
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next system of surveys, the surveys should be 
constructed by course and distance or the excess 
or shortage should be prorated or the excess 
or shortage should be thrown into the last sur- 
vey; the question of whether, when there is a 
monument at both ends of a system of surveys 
and there is an excess or a shortage between the 
two monuments, the excess or shortage should 
be prorated or it should be thrown into the last 
survey; the question of whether, when there is 
a call for a senior survey line and the distance 
is short, the call for the senior survey line should 
be given precedence, or the call for distance 
should be given precedence, on the theory that 
the original surveyor called for the senior sur- 
vey line through error? These and many other 
questions similar to them call for considerable 
thought and study, both as to the proper appli- 
cation of the rules of boundary law to the facts, 
and as to what should be done, if anything, to 
cure the defect. In many instances it is a ques- 
tion of business policy as to whether a vacancy 
application should be filed, a deed of acquit- 
tance should be obtained, or a lease from the 
State should be obtained. If all of these ques- 
tions are brought to the front immediately, as 
soon as the survey is completed, and if an im- 
mediate decision can be made as to remedial 
measures, frequently much troublesome and 
expensive litigation can be avoided. For that 
reason it is recommended that the surveyor, by 
means ‘of a personal conference, give the at- 
torney the benefit of each and every question 
which has arisen in the surveyor’s mind during 
the course of the survey, both as to identity of 
monuments and lines observed by the surveyor, 
and as to the several constructions which can 
be given to the surveys, in all of those instances 
where more than one construction is possible. 
May I close by saying that working with sur- 
veyors has been one of the pleasantest parts of 
my thirty years of law practice, and that I ap- 
preciate this opportunity to visit with you. 


Right of Entry of Land Surveyors 
to Private and Public Lands * 
By ROBERT O. WILHELM 


WILHELM 


The private land surveyor has no right to 
enter upon private land without the consent of 





* A memorandum to the California Council of 
Civil Engineers and Land Surveyors. See Sur- 
VEYING AND Mappinc, Vol. XVII, No. 4, Oc- 
tober—December 1957, p.- 449 
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the owner or by authority of a Court Order. 
If he does enter upon private lands without 
consent or Order, he is liable for trespassing on 
other people’s land. 

There are three Code Sections which cover 
this point. The first one is Section 742 of the 
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Code of Civil Procedure which is as follows: 


“Order Allowing Party to Survey and Meas- 
ure Land in Dispute—The court in which an 
action is pending for the recovery of real prop- 
erty, or for damages for any injury thereto, or a 
judge thereof may, on motion upon notice by 
either party for good cause shown, grant an 
order allowing to such party the right to enter 
upon the property and make survey and meas- 
urement thereof, and of any tunnels, shafts, o1 
drifts therein, for the action, 


even though entry for such purpose has to be 


purpose of the 


made through other lands belonging to parties 
to the action.” 


The second, Section 743, of the Code of Civil 
Procedure states as follows: 


“Order, What to Contain and How Served: 
If Unnecessary Injury Done, the Party Survey- 
Liable Therefor—The order must 
describe the property, and a copy thereof must 


ing to be 


be served on the owner or occupant; and there- 
upon such party may enter upon the property, 
with necessary surveyors and assistants and make 
such survey and measurement; but if any un- 
necessary injury be done to the property he is 
liable therefor.” 

The third, Section 27553 of the Government 


Code which is a follows: 


Directed to An- 
When the title of land which is 
in dispute before any court, is 


“Order of Survey May be 
other County. 
divided by a 
county line, the court making an order of sur- 
vey may direct the order to the surveyor of any 
county in of the land is 
ated.” 


which any part situ- 


There are no cases in the law in California 
on this subject, therefore, all written authorities 
are based simply on these three Code Sections. 
The law in the State of California is 
described in Cal. Jur. 2nd as follows: 


best 


‘The Court in which an action is pending for 


91 
the recovery of veal property, or 
thereof, may, on motion and notice 
party 


adjudged 
by either 
for good cause grant an order 
allowing to such party the right to enter the 
property and make a survey and measurement 
of it and of any tunnels, shafts, or drifts for the 
purpose of the action, even though entry for 
such has to be 


shown, 


purpose made through other 


land belonging to the parties. The owner must 
describe the property and a copy must be served 
on the owner or occupant. Thereupon such 
party may enter on the property with necessary 
surveyors and assistants and make the survey and 
measurement; but if any unnecessary injury is 
done to the property he is liable therefor.” 


In any case in which the owner desires to have 
his property surveyed and where it is necessary 
in order to accomplish it, an entry must be 
made on adjacent property, the only manner in 
which this can be accomplished, if the adjacent 
owner objects to any entry, is by Court Order. 
The owner desiring the property to be surveyed 
can file an action against the objecting owner 
claiming that the adjacent owner is claiming 
of his property. When this action has 
been filed and the party served, then a Motion 
can be made before the Court for a Court Order 
to allow the survey party to make entry upon 


some 


his land for the purpose of ascertaining the cor- 
rect boundary line. This is the only way in 


which entry can be made upon an objecting 
owner in a lawful manner. 

The surveyor who does not secure a Court 
Order or permission to make entry can be sued 
by the land owner for any damages to the prop- 
erty in an action for trespassing. Therefore, it 
is the best to use public relations and acquire 
consent before making any entries. 
in regard to 
If the land is not restricted, then 


The same rules should apply 
public lands. 
the surveyor has the right of entry on and over 
the land. However, if the land is restricted, 
then permission must be obtained from the au- 


thorities to enter upon the land. 


. °1 *1° * 
Property Lines and Responsibility 
By ROBERT O. WILHELM 


WILHELM 


This memorandum opinion is in regard to 





* A memorandum to the California Council of 
Civil Engineers and Land Surveyors. See Sur- 
VEYING AND Mappinc, Vol. XVII, No. 4, Oc- 
tober—December 1957, p. 449. 
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some of the elementary principles of laws in re- 
gard to property lines and the responsibility 
of the civil engineer or land surveyor in making 
surveys. 


The true location of the property lines of 
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a parcel is a question of fact. The surveyor is 
a finder of the facts. It is his duty to locate on 
the ground, the property line as described in 
the conveyance or subdivision. When he has 
completed his survey, the surveyor must be able 
to take the witness stand in a Court of law and 
substantiate his position with the facts of how 
he determined the property line location in the 
position that he advocates. The question of 
the law on the subject of surveying is at that 
time immaterial. 

It is only when all of the testimony has been 
received by the Court, that the law of surveying 
becomes an issue before the Court. At this 
time the accumulation of the facts are applied 
to the law on the subject and a determination 
made. 

In every case, when the question of boundary 
lines is in dispute, there will be several sur- 
veyors testifying as to the proper location of the 
property lines. The testimony of the surveyor 
who has the ability to use the instruments of the 
trade with the highest degree of accuracy will 
not of necessity prevail. The surveyor who 
presents the facts which support the law on the 
subject is the one which the Court will follow 
in its decision. 

Therefore, every surveyor should have know]l- 
edge of the law on the determination of prop- 
erty lines by surveying. His client employs him 
for the purpose of determining the proper physi- 
cal location of property and being able to sup- 
port his determination in Court. 

The first thing that the Court looks for in the 
facts is the intent of the parties in the original 
grant which established the property line in 
question. The surveyor must be able to explain 
in Court the intent of the grantor and grantee 
in the original deed. 

For example, suppose the courses if surveyed 
exactly as called for in the deed description 
leaves a small parcel of land remaining between 
the land conveyed by the deed and a known 
boundary line; also, that the parcel remaining 
is of no value to anyone; therefore, it is reason- 
able to assume that the original grant was in- 
tended to convey the in-between parcel also. 
This determination is not a dogmatic one, but 
one based on logic and rational reasoning. 

The first things that a surveyor should look for 
in the field are monuments. The law is very 
prejudiced in the weight given to monuments. 

The Code provisions are as follows: 


CCP S 2077—Rules for construing descrip- 
tion of lands.—The following are the rules for 
construing the descriptive part of a conveyance 
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of real property, when the construction is doubt- 
ful and there are no other sufficient circum- 
stances to determine it: 

1. Where there are certain definite and as- 
certained particulars in the description, the ad- 
dition of others which are indefinite, unknown, 
or false, does not frustrate the conveyance, but 
it is to be construed by the first-mentioned par- 
ticulars. 

2. When permanent and visible or ascertained 
boundaries or monuments are inconsistent with 
the measurement, either of lines, angles, or sur- 
faces, the boundaries or monuments are para- 
mount. 

3. Between different measurements which are 
inconsistent with each other, that of angles is 
paramount to that of surfaces, and that of lines 
paramount to both. 

4. When a road, or stream of water not 
navigable, is the boundary, the rights of the 
grantor to the middle of the road or the thread 
of the stream are included in the conveyance, 
except where the road or thread of the stream 
is held under another title. 

5. When tide-water is the boundary, the rights 
of the grantor to ordinary high-water mark are 
included in the conveyance. When a navigable 
lake, where there is no tide, is the boundary, 
the rights of the grantor to low-water mark are 
included in the conveyance. 

6. When the description refers to a map, and 
that reference is inconsistent with other par- 
ticulars, it controls them if it appear that the 
parties acted with reference to the map; other- 
wise the map is subordinate to other definite and 
ascertained particulars. 


The Surveyor who uses a monument in the 
establishment of his survey must be able to stand 
behind that monument in a Court of law. He 
must be able to prove by facts and reasoning 
that the monument is the one intended to be 
used by the original grantor and grantee. 

The proof of the monument can take many 
forms. Following are a few which have been 
used by Courts in determining the sufficiency 
of a monument: 

1. The calling of a monument by name. For 
example, the point of beginning of a descrip- 
tion is the “Palo Alto Redwood.” The sur- 
veyor can prove this monument by showing the 
Court that today there is in the community a 
tree known as the “Palo Alto Redwood.” Also, 
that he questioned the oldest residents of the 
community and they told him that this tree has 
also been known in the community as the “Palo 
Alto Redwood” and to their knowledge there 
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has never been another tree in the community 
“Palo Alto Redwood.” Also that 


their grandfather and some oldtimers, long since 


known as the 


deceased, told him that this tree has always 
been known as the “Palo Alto Redwood.” It is 
interesting to note that this evidence is pure 
hearsay and ordinarily would not be allowed in 
a Court of law. However, in the present case 
it would be allowed, to show the facts fas to 
how the surveyor located his lines. 

2. The retracing of the original survey. This 
is done by taking the old field notes of the 
original surveyor and endeavoring to retrace his 
steps from the courses and distances, natural 
and reconstructed monuments, other objects de- 
scribed and fix the line precisely as called for 
in the original survey. The testimony of the 
surveyor, step by step, how he accomplished 
this procedure would be evidence of the correct- 
ness of his survey. 

3. The information gained from questioning 
individuals who have knowledge of the facts. 
Suppose a deed gives as a point of beginning, 
“County Highway Marker #2148.” The sur- 
veyor goes to the field and finds a County High- 
way Marker #2148. However, in running the 
survey from the deed, he finds that the fences 
and objects seem to be fifteen to twenty feet 
from where they should be. By questioning the 
local residents, he finds that the County Engi- 
neer, a number of years previously, had relocated 
the monument. Furthermore, his investigation 
at the County Engineer’s Office proved that the 
County Survey Party by using a theodolite and 
an invar tape, with all the necessary corrections, 
had found that #2148, which was a quarter 
section monument, to be in error. In addition, 
he found that the monument had been relocated 


in confirmation of an administrative Order of 
the County Engineer, pursuant to an Ordinance 
of the County. With these facts so obtained, 
the surveyor returned to the field and relocated 
the position of the old marker #2148 from in- 
formation gained from conversation with the 
local residents, field notes from the County and 
other prior surveyors. In this manner, the sur- 
veyor would be able to support his survey in a 
Court of law. 

Also, to be remembered, is that property 
ownership is established by usage and legal 
right. That ownership of property is protected 
by the Constitution and can be affected only by 
due process of law. Therefore, the only way for 
property and location of that property to be 
changed is by due process of law. No admin- 
istrative, executive, or legislative body has the 
right to change ownership of land except by due 
If the State needs the land, it 
can be acquired by eminent domain proceeding 


process of law. 


in which the owner received just compensation 
for his land. No right exists for any govern- 
ment agency or body to arbitrarily change the 
location of any line. No engineer or surveyor 


If he does, he 


subjects himself to a suit for damages. The 


has the right to change any line. 


suit would be for breach of contract and mal- 
practice. 

Every surveyor should remember that it is his 
responsibility for the proper location of prop- 
erty lines. It is for him alone to determine 
which monument to accept or reject in the 
establishment of the property. He cannot place 
the responsibility for his location of the line 
upon the opinion, directive, or order of any 


governmental agency or official. 


Student Trainee Program at the N. B. S. 


A program which gives students an oppor- 
tunity to become acquainted with a Government 
research laboratory during their summer vaca- 
tion periods is helping the National Bureau of 
Standards to meet its increasing demand fot 
high-caliber technical graduates. 

The Student Trainee Program, which enables 
college men and women to apply their educa- 
tion in jobs selected according to their interests, 
is proving mutually beneficial to employer and 
employee. Actual participation in laboratory 
work has been found to be not only an incen- 
tive for continuing scientific studies but also a 
help to the student in formulating career ob- 
jectives and in integrating classroom work with 
actual laboratory experience. 

Besides being successful as a long-range re- 


cruitment plan, the Student Trainee Program 
demonstrates the ability of younger employees to 
make direct contributions to research programs. 

To gain eligibility on the register from which 
appointments to the program are made, college 
men and women must pass a written Civil 
Service Examination for Student Trainees. At 
the high-school level a limited number of direct 
appointments are offered winners in the West- 
inghouse Science Talent Search and other na- 
A student who has 
taken part in the program and is recommended 


tional science competitions. 


by his supervisor may return each summer while 
he is completing his education. 
pointments are limited to science majors plan- 


Trainee ap- 


ning careers in the fields of research carried on 
at the Bureau. 











Books in Review 


SURVEYING. Charles B. Breed and 
Alexander J. Bone. John Wiley @ Sons, 
Inc., New York, 1957. xvii+ 495, illus. 
$5.50. 


This is a second and revised edition of Survey- 
ing, originally published in 1942, which was 
designed for use as a text under modern con- 
ditions, where the time allotted to instruction 
in surveying has been pared to a minimum. 
The second edition has been rewritten and ex- 
panded to include additional material on photo- 
grammetry, coverage of modern optical-reading 
theodolites, material on the self-leveling or 
“automatic” level, and other features of survey- 
ing which have undergone considerable change 
in the fifteen-year period since the original text 
was published. 

The text is well and copiously illustrated. 
The usual tables are included, although those 
relating to circular curves are nowhere near 
as complete as will be found in the usual text 
on route surveying. 

The book is 5x 7%, inches in size, has flex- 
ible covers, is well printed (on paper which does 
not “glare” under artificial light), and should 
be a very usable text for a general or first 
course in surveying. 

Coverage of the various features of surveying 
seems to be very complete, when one considers 
that in this day and age a single-volume text, 
which attempts to cover “surveying” and not 
just some one feature of the subject, could easily 
run to a thousand or more pages and still require 
leaving out much useful detail. 

Howarp S. RappLeye 


BEGINNINGS OF THE AMERICAN 
RECTANGULAR LAND SURVEY SYS- 
TEM, 1784-1800. William D. Pattison, 
University of Chicago, Department of Geog- 
raphy Research Paper No. 50, Chicago, 
1957. 248 pp. (16 ill.) 





A striking and distinctive aspect of much of 
the American landscape west of the Appalach- 
ians is the geometrically regular pattern of roads, 
fields, and streets. The story of the conception 
of the rectangular land-survey system and the 
early years of its existence is related by Mr. Pat- 
tison in this scholarly and informative study. 

Submitted as a dissertation for the Ph.D. 
degree in geography at the University of Chi- 
cago, Mr. Pattison’s essay aims “to increase our 
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understanding of the American rectangular land- 
survey system.” As originators of that system 
he gives joint credit to Thomas Jefferson and 
Hugh Williamson of North Carolina who were 
members of a committee of the Continental 
Congress named “to devise and report the most 
eligible means of disposing of such part of the 
Western lands as may be obtained of the Indians 
by the proposed treaty of peace and for opening 
a land office.” 

Historians, geographers, surveyors, and cartog- 
raphers will all find much of interest in this 
publication. The text is fortified with numerous 
footnote references and there is appended to 
the volume a lengthy bibliography. 

Wa ter W. Ristow 


Library of Congress 


CITY PLANNING: A BASIC BIBLIOG- 
RAPHY—With Special Reference to Civil 
Engineering and Land Surveying. George 
C. Bestor and Holway R. Jones. California 
Council of Civil Engineers and Land Sur- 
veyors, 1107 Ninth Street, Sacramento 14, 
Calif. August 1957. 


In 1955, George C. Bestor was chairman of a 
Committee on City Engineering and Land Plan- 
ning for the California Council of Civil Engi- 
neers and Land Surveyors. Because every mem- 
ber of the Council practices in some fields of 
municipal development and improvement, Mr. 
Bestor decided to prepare for the membership 
a reading guide on that subject of the material 
available in California libraries. His “Bibliog- 
raphy” and “Suggested Reading List” were pub- 
lished in mimeographed form in January 1956. 

During 1956 and the first six months of 19! 
Holway R. Jones edited and expanded the 
“Bibliography” to the form in which it is now 





published as a carefully selected catalogue (with 
comments) of materials currently available in 
four California libraries on land planning and 
related subjects. Included are lists on Land 
Subdivision and Subdivision Regulation. 

Mr. Bestor is a Registered Civil Engineer and 
Land Surveyor, practicing in Carmel, Calif. 
Mr. Jones is Librarian, City and Regional Plan- 
ning Library, University of California, Berkeley, 
Calif. This book was prepared as a_ public 
service and published in August 1957 by the 
California Council of Civil Engineers and Land 
Surveyors. 

Mr. Bestor (ACSM’s new Vice President) in- 
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BOOKS IN REVIEW 


forms me that copies may be obtained, while 
they last, if members from other States inter- 
ested in using such a bibliography will write 
to the Sacramento address of the Council. 

Wa ter S. Dix 
Executive Secretary, ACSM 


SURVEYING. William Horace Rayner 
and Milton O. Schmidt. D. VanNostrand 
Company, Inc., New Jersey, 
1957. 916 pages. 


Princeton, 


$8.50. 


This is an excellent textbook, complete with 
tables, for students and 


stresses the idea that “Surveying must be treated 


engineering college 
as an indispensable part in the economical de- 
sign and construction of civil engineering proj- 

Both the beginning and advanced student 
find this book an 
interesting text and will also use it later as a 
handbook for professional practice. 

Part 
following basic subjects: use and adjustment of 


ects.” 


will accurate, concise, and 


A, Elementary Surveying, contains the 


instruments, construction surveys, and land sur- 
within the Public Land System 
Part B, Advanced Surveying, contains more 


veying 


detailed data on the basic subjects as well as 
triangulation, azimuth determination, traverse, 
State coordinate systems, leveling, and pho- 
togrammetry; as well as hydrographic, topo- 
graphic, mining, and special surveys; and con- 
cludes with a brief history of surveying. 

This division between elementary and ad- 
vanced surveying may well be an invaluable 
teaching aid, but it will prove to be confusing 
for the practicing surveyor to refer to this book 
and find that most subjects will be found in 


several sections, with the exact answer seem- 
ingly escaping his grasp. 

In this modern age of using optical-reading 
instruments and streamlining our subjects and 
projects, and in keeping with the authors’ idea 
of “concise, but clear exposition of fundamen- 
tals”; it would seem that the subject of adjust- 
ment of instruments could 


entirely. 


be omitted almost 
Instruction booklets covering the use 
of such instruments and the making of minor 
adjustments of them are furnished by all manu- 
facturers. In private practice, adjustments are 
usually brought about by accidents requiring the 
professional services of a reputable repairman. 

One basic criticism of this book, and perhaps 
of all civil engineering curriculums in general, 
is the idea that “the details of technique are 
properly left to be acquired outside the class- 
room and in subsequent professional practice.” 
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This theory may well account for the fact that 
few if any modern civil engineering graduates 
ever practice surveying other than as a stepping 
stone to design jobs. After all, a civil engineer- 
ing graduate is incapable of acting as a party 
Therefore, it is 
uneconomical to at once start private practice of 
surveying. Many of these little details, the kind 
that make or break the profit on a job, seem to 


chief or a designer-computer. 


be omitted or passed over lightly: 
Use of hand levels in chaining and leveling, 
Waving a leveling rod vs. balancing the rod, 
Use of rod levels in traversing and leveling, 
Proper marking of turning points to avoid loss 
and/or confusion, 
Use of plumb-bob targets in traversing, 
Use of plastic tapes in rough chaining, 
Use of 


“zero,” 


azimuths reckoned from South as 
Use of a new tape or chain instead of repair- 
ing same, 


Use of 


ground corresponding to the observer's eye level, 


instruments at heights above the 
Use of standard computation forms complete 
with coordinate columns, 
Parallax adjustment 


may be a continuing 


correction as the observer's eye becomes tired. 

Use of the compass is definitely not obsolete 
for retracing boundaries in the original thirteen 
States, 

Railroad curves vs. highway curves, 

Land surveying methods in areas other than 
those covered by the Public Land System, 

Computations in subdivision design, 

Types of stakes and/or hubs and stake tacks, 

Use of spring balance to correct chain to even 
length, and 

Membership in the American Congress on 
Surveying and Mapping. 

The references for the chapter on Precise De- 
termination of Azimuth fail to mention the out- 
USC&GS Special 
“Manual of Geodetic Astronomy.” 


standing Publication 237, 


The references for the chapter on Precise 


Traverse fail to mention most important 
USC&GS Special Publications 137, “Manual 
of First Order Traverse,” and 145, “Manual 


of Second and Third Order Triangulation and 
Traverse.” If the authors are not familiar with 
these publications, this chapter should be re- 
use of 


vised after study of them. The authors’ 


the word “precise” for other than first order 
work is questionable. 
The chapter on topographic mapping also 


lacks a reference to USC&GS Special Publi- 
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cations 144, “Topographic Manual,” and 249, 
“Topographic Manual, Part II,” but seems to 
be very well written and includes a paragraph 
on State Bureaus of Surveying and Mapping. 
The basic idea of setting up these Bureaus is 
excellent. In most cases enabling legislation 
does not include the source of budget money, 
and, therefore, these agencies never seem to 
function in a worthwhile manner. Certainly 
the authors deserve commendation for coverage 
of this item, and it is to be hoped that the stu- 
dents will be able to do much to further these 
agencies in the future. 

The authors also deserve praise for the many 
words of advice and warning included in this 
book, but it is doubtful if the student will real- 
ize their importance when the practicing sur- 
veyor is often at a loss to interpret them. “The 
best surveyor is one who is able to choose and 
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apply just that degree of precision requisite to 
his purpose.” How can this statement be prop- 
erly applied when everyone and everything is 
subject to checks by others? One should feel 
that the job must be done well. It seems that 
everyone, courts included, expect good work, re- 
gardless of the time or price. Who can foresee 
with complete certainty the specifications neces- 
sary for each job to stand the test of time? A 
simple farm-boundary survey of today becomes 
a precise framework for subdivision design to- 
morrow, or a contour line located within an ac- 
curacy limit of half the contour interval may 
become an extra-work cost item in designing the 
footings for a large structure. More power to 
the authors if items such as these can be brought 
to the attention of the student as well as the 
practicing surveyor. 

Draper K. SuTcuirFe 
R.L.S., Maryland 














HIGH PRECISION GEODETIC LEVEL 


with plane parallel glass plate attachment 


used for control measurements of bridges and dams, for the installation 
of machines and the construction of airplanes. 


Micrometer reading to 1/1000 in., magnification 42x, sensitivity of tele- 


No. 4050 “NABON” 


Write for literature to 


F.W.BREITHAUPT & SOHN * KASSEL 


ADOLFSTRASSE 13, KASSEL/WESTERN GERMANY 
LAND AND MINE SURVEYING INSTRUMENTS + FOUNDED IN 1762 


scope level 8”/2 mm, reading 
by coincidence to 0.2”, mean 
accuracy per 1000m+0.4mm. 
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This department was inaugurated for the purpose of bringing to the attention of the members 


information pertaining to the availability of maps, surveys, etc., with particular emphasis on how 


such material can be procured. 


It is believed that through an interchange and dissemination of 


such information maximum benefits will accrue to the surveying and mapping profession. 


Topographic Maps 


HE FOLLOWING quadrangle maps 

were published or became available for 
distribution by the U. S. Geological Survey 
between September 1 and November 30, 
1957. The list includes newly compiled 
maps; revised maps on which contours and 
unchanged but the 
works of mar are brought up to date; and 


drainage usu illy are 


series-convert:d maps which are 15-minute 
maps produced from four 7'/2-minute maps 
of the same area. The maps are new unless 
otherwise designated by numerical super- 
script. 

The quadrangle name (in capital letters 
is followed by the name of the county (in 
upper- and lower-case letters) that con- 
tains the place or feature for which the 
quadrangle is named. 

All maps are available with or 
the green overprint that indicates woodland. 
These maps show the shape and elevation 
of the land surface (represented by contou 


without 


lines, printed in brown) ; water features (in 
* Indicates 15-minute quadrangles; all others 
1 Indicates a revised map. 
2 Indicates a series-converted map. 

Indicates availability in either a contour o1 


+ 
t Indicates preliminary black and white edition. 


Alaska 
CANDLE (D-5)* 
cial Division 
CANDLE (D-6*)—-Second Judi 
cial Division 

CRAIG (B-5)*—First Judicial 
Division 

DIXON ENTRANCE (D-2)* 
First Judicial Division 

FAIRBANKS (A-6)*—Fourth . 
dicial Division 

KANTISHNA RIVER (B-1)* 
Fourth Judicial Division 

KANTISHNA RIVER (B-5)* KOTZ 
Fourth Judicial Division 

KANTISHNA RIVER (C-5)* 
Fourth Judicial Division 

KANTISHNA RIVER (C-6)* 
Fourth Judicial Division 


Second Judi 








KOTZEBUE 


KANTISHNA RIV 
Fourth Judicial 
KATEEL RIVER 
Judicial Division 
KATEEL RIVER (A-3)* 
Judicial Division dicial Division 
KATEEL RIVER (A-4)* 
Judicial Division 
E (A-1)* 


A») 4-2)* Second Ju 

dicial Division 
KOTZEBUE (A 
dicial Division 
LEB (A 


3)* Second Ji 


-4)*—-Second Ju 
dic Division 
KOTZE BU E (A- 
dicial Division 
(A-6)* 
dicial Division 


5)*-—Second Ju 


blue) ; works of man, including cities, towns, 
and scattered habitations, schools, churches, 
railroads, roads and boundaries, place and 
feature names (in black); and woodland 
areas (in green). Principal roads are shown 
by a red overprint. In areas that have been 
covered by Bureau of Land Management 
surveys, township and section lines are 
shown. The State rectangular coordinate 
and the UTM 1,000-meter grid systems are 
indicated in the margins of the maps. An 
information folder further describing topo- 
graphic maps is available on request. 
Standard quadrangle maps may be ob- 
tained for 30 cents per copy. A discount of 
20 percent is allowed on orders amounting 
$10 or more at the retail price; a dis- 
count of 40 percent is allowed on orders 
amounting to $60 or more. Orders should 
be addressed to the U. S. Geological Survey, 
Washington 25, D. C., (or Denver 15, Colo.., 


for maps of areas west of the Mississippi 
River 
are 72-minute quadrangles. 


shaded relief edition. 


ER (D-6)* 
Division 
(A-2)*—Fourth 


KOTZEBUE (B-4)* 
dicial Division 
KOTZEBUE (B-5)* 
dicial Division 
KOTZE BUE (B-6)* 


Second Ju 
Second Ju 


Fourth Second Ju 
ic 
KOTZEBUE (C-4)* 
dicial Division 
KOTZEBUE (C-5)* 
dicial Division 
KOTZEBUE (C-6)* 
dicial Division 
KOTZE BUE (D-1)* 
dicial Division 
MELOZITNA (A-2)* 
dicial Division 
MIDDLETON ISLAND (B-7)* 
Third Judicial Division 
Second Ju MT. McKINLEY (B-1)* 
Judicial Division 


Fourth Second Ju 


Second Ju Second Ju 





Second Ju 





Second Ju 





Fourth Ju 


Fourth 








MT. McKINLEY ( 
Judicial Division 
MT. McKINLEY (| 
Judicial Division 


B-3)* 


MYT. McKINLEY (C-3)* 


Judicial Division 
NORTON BAY. 
Judicial Division 
NULATO (A-2)* 
celal Division 
NULATO (A-4)* 
cial Daviess, 
NULATO (A-5)* 
cial Division 
NULATO (B-1)* 
cial Division 
NULATO (B-2)* 
cial Division 
NULATO (B-3)* 
cial Division 
NULATO (B-4)* 
cial Division 
NULATO (B-5)* 
cial Division 
NULATO (B-6)* 
cial Division 
NULATO (C-4)* 
cial Division 
NULATO (C-6)* 
cial Division 
NULATO (D-1)* 
cial Division 
NULATO (D-2)* 
cial Division 
NULATO (D-3)* 
cial Division 
NULATO (bD-4)* 
cial Division 
NULATO (D-6)* 
cial Division 
PETERSBURG (A 
dicial Division 
PETERSBURG (A 
dicial Division 


” 
) 


(D-1)* 
Fourth 
Fourth 
Fourth 


Fourth 


Fourth 
Fourth 
Fourth 
Fourth 
Judi 
Judi- 
Judi 
Judi- 


Fourth Judi- 


Fourth 
Fourth 
Fourth 
Fourth 
Fourth 
Fourth 
Fourth 
Fourth 


Fourth 


Judi- 
Judi- 
Judi- 
Judi 
Judi- 
Judi 
Judi- 
Judi 


Judi- 


Fourth Judi 


Fourth 


Judi 


1)*—First Ju 


PETERSBURG (A-6)*-—I 


dicial Division 
PETERSBURG (B 

dicial Division 
PE TERSBU RG (B 
1 Division 





dic 
or TE RSBURG (B-6)* 


cial Division 
P E TE RSBURG (C 
dicial Division 


* First Ju 


‘irst Ju 


1)* First Ju 


irst Ju 


First Ju 


1)*—First Ju- 


PORT ALEXANDER (B-1)* 

First Judicial Division 
R (C-1)* 
First Judicial Division 


PORT ALEXANDE 


RUBY (D-4)* 
Division 
RUBY (D-5)* 
Division 
RUBY (D-6)* 
Division 
SELAWIK (A-5) 
cial Division 
SELAWIK (A-6)* 
cial Division 
SELAWIK (B-6)* 
cial Division 
SELAWIK (C-6)* 
cial Division 
SHISHMAREF (A 
Judicial Division 


SHISHMAREF (A-2) 


Judicial Division 


SHISHMAREF (A-3) 


Judicial Division 
SHISUMAREF (A 
Judicial Division 
SHISHMAREF (b 
Judicial Division 


SHISUMAREF (B-2) 


Judicial Division 
SHISHMAREF (B 
Judicial Division 
SUMDUM (A-4)* 
Division 
SUMDUM (A-5)* 
Division 
SUMDUM (A-6)* 
Division 
TANANA (A-5)* 
clal Division 


Fourth 
Fourth 


Fourth 


Judicial 
Judicial 


Judicial 


Second Judi 


Second Judi 


Second Judi 


Second Judi 


1)* Second 


Second 


*_ Second 


4)* Second 


1)* Second 


Second 


o)* Second 


Third 
Third 
Third 


Fourth 


Judicial 
Judicial 


Judi 


TANANA (A-6)* 
cial Division 


Fourth Judi- 


Arizona 


°E SB ec 
2EN—Maricopa 
TT! Maricopa 

Pinal 
sA Maricopa 

‘TEZUMA PEAK—Pinal 
INIX -Maricopa 
BUTTE— Pinal 
ATON BUTTE—Pinal 
*E— Maricopa 
2 <2! SAY AN “BUTTE 2 NE 


sche 

art TUS “aes AN BUTTE 2 NW 
tZIT it H-TUS AYAN BUTTE 2 SE 
tZ1T i. TUSAYAN BUTTE 2 SW 

Apache 

California 
ADELANTO—San Bernardino 
ALMANOR*—Plumas 
AMOS—Imperial 


APPLE VALLEY*—San 
dino 


sernar- 


. resno 
ac mec 
Alameda 
c Trinity 
E e—San Bernardino 
EMIGRANT GAP*—Placer 
ETNA*—Siskiyou 
FIVE POINTS—Fresno 
FORKS OF SALMON*— Siskiyou 
FORT JONES*—Siskivou 
shar sa PEAK*—San Bernar- 
caine 
FRINK NW—Imperial 
HALLORAN SPRING*—San Ber- 
nardino 
HARRIS RANCH 
HORNBROOK* 
Fresno 
an erside 
San Bernardino 
KINGSTON PEAK*—-San Bernar- 


Fresno 
Siskiyou, 


L ARE ARROWHEAD* 
nardino 
LANFAIR VALLEY*—San Ber- 


San Ber- 


‘ Fresno 
LILLIS R ANCH 
LOPEZ POINT—Monterey 
MECC A—Riverside 
MID HILLS*—San Bernardino 
MOJAVE*'—Kern 
MONTARA MTN.1 
NILAND—Imperial 
OASIS Riverside 
PABTINGTON RIDGE 
RIVERD: ALE—Fresno 

SAN MATEO San Mateo 

SAN NICOLAS ISL AND—Ventura 
SAWYERS BAR*—Siskiyou 
SEIAD VALLEY*—Siskiyou 
SIERRA CITY*—Sierra 
SISTER ROCKS—Del Norte 
TORTU JGA—Imperial 
TRANQUILLITY—Fresno 
TRES PICOS FARMS—F resno 
‘ KONOM LAKE*— Siskiyou 

ViK CTORVILLE San Bernardino 
i STHAVEN —-Fresno 

TSIDE—Fresno 

WIEST—Imperial 

Colorado 
BUENA VISTA*—Chaffee 
ANTERO RESERVOIR — Park 
CHEESMAN LAKE—Jefferson 
CIMA ARRON Montrose 
CURECANTI NEEDLE 


Gunnison 


Fresno 


San Mateo 


Monterey 
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DAKAN MOUNTAIN 
EAGLE ROCK—Park 
ELEVENMILE CANYON—Park 
FARNUM PEAK—Park 


Douglas 


Teller 
Hinsdale 






RGE— Park 
MOUNTAIN— Park 


Y Kent 
SDERICAt Kent 
SMYRNA Kent 


Delaware-Maryland 
MARYDEL-—Kent 


Florida 


ARSENICKER KEYS'—Dade 
Cc ARD SOUND Monrve 
ELLIOTT KEY*—Dade 
GLADES'*— Dade 
GOULDS"™—-Dade 
HOMESTEAD"— Dade 
PACIFIC RE : '— Dade 
PERRINE'—Dade 
SOLDIER KEY*—Dade 
SOUTH MIAMI NW'—Dade 





Georgia 
BAINBRIDGE*— Decatur 
BOLINGBROKE*— Monroe 
CONYERS—Rockdale 
DULUTH—Gwinnett 
FORT VALLEY*—Peach 
GARDEN _ CITY—Chatham 
GORDON *—-Wilkinson 
KENNESAW Cobb 
NORCROSS—G winnett 
PERRY*—Houston 
Fulton 

Gwinne tt 
STONE MOUNTAIN—De Kalb 
WARNER ROBINS*—Houston 
WHIGHAM*—Grady 


Hawaii 


AIUMOA—Hawaii 


KAMUELA— Hawaii 
KEANAKOLI Hawaii 
KOKOOLAU-—Hawaii 
KULANI—Hawaii 

M. +" NA vine Hawaii 
PUA AKAL, Hawaii 
PU . oo i iwali 
PUU O UO—Hawaii 
PUU ULAULA—Hawaii 
UMIKOA-—Hawaii 

Idaho 

BURGDORF*~-Idaho 


CINDER CONE BUTTE Ada 
CRATER RINGS—Elmore 

CRATER RINGS SW-—-Elmore 
MOUNTAIN HOME NORTH 


Elmore 
MOUNTAIN HOME SOUTII 
Elmore 
REVERSE 


Elmore 


WARREN*—Idaho 

Illinois 
MATHERVILLE—Mercer 
VIOLA— Mercer 


Illinois-lowa 
CORDOVA—Rock Island 
PORT BYRON! Rock Island 

Indiana 


ALFORDSVILLE 


Daviess 


BLOCHER—Scott 

CLIFTY FALLS—Jefferson 
CLOVERDALE— Putnam 
DEPUTY—Jefferson 
oTISCO—Clark 
PATRICKSBURG—Owen 
VOLGA—_Jefferson 

















MAP INFORMATION 


Iowa 
GLENWOOD— Mills 
MINEOLA—Mills 
Towa-Illinois 
CAMANCHE 
lowa-Nebraska 
ROCK BLUFF— Cass 


Clinton 


Kansas 


ELLINWOOD NW—Larton 


Kentucky 


SUTHERLAND! 


Daviess 
Kentucky-Indiana 
OWENSBORO EAST! 
OWENSBORO WEST 


Daviess 
Daviess 


Louisiana 


BOYCE*! —Rapides 
COLFAX*!—Grant 
HILL*! Rapides 





rOMERY*"—Grant 


Vaine-New Hampshire 
ISLES OF SHOALS'!— York 
Vassachusectts 
CHE STE R'—Hampden 
LYNN Essex 
WESTHAME TON Hampshire 
Vassachusetts-Connecticut 
WEST GRANVILLE 
Vichigan 
BERGLAND*—Ontonagon 
BERGL, AND NE* Ontonagon 
RK Ontonagon 
Dicks nson 


Ilampden 





7 
KIE RNAN™—Iron 
-AKE MARY*—Iron 
MANC ELONA* Antrim 
MICHIGAMME— Marquette 
MICHIGAMME*—Marquette 
THOMA ns 
THREE 





r Goxebic 
LAKES Baraga 
Vichigan-Wisconsin 
BEECIIWOOD*— Iron 
NORTHIL TRONWOOD* 


Gogebie 


Montana 







BATTLE Stillwater 
BELT* d 
BRIDGEI Carbon 
COLUMB EAST—Stillwater 
COLUMB Bf +e Stillwater 
EMERAI sAKE--Stillwater 
GORE Ill Cascade 
HIGHWO Chouteau 
‘E BUTTE—Stillwater 
TER LAKE—Stillwater 





MACKAY RANCH 
MADDUX*—Blaine 
MOL 'T—Stillwater 
RAPELJE—Stillwater 
RATTLESNAKE*—Blaine 
ROSCOE—Carbon 
ROSCOE NW—Carbon 
SPRINGTIME—Stillwater 
STOCKE T'T*—Casceade 
WHEAT BASIN—Stillwater 
WORK CREEK 


Vontana-Wyoming 
ALPINE* 


Nebraska 


Carbon 


5 > 





Sweet Grass 


Carbon 


BARTLEY NW—Frontier 
CEDAR CREEK—Cass 
CURTIS NW—Frontier 
CURTIS SE—Frontier 
CURTIS SW—Frontier 
DICKENS—Lincoln 
A oe Frontier 
GRE ; 


Sarpy 
JEF TRE Y RESERVOIR SW 
Lincoln 
MOOREFIELD 
QUICK NE 
SOMERSET 


Frontier 
Frontier 
Lincoln 


SPRINGFIEL D Sarpy 





STOCKVIL Frontier 
STOC VILLE NE—Frontier 
WEEPING WATER NE—Cass 
WELLFLEET— Lincoln 
WELLFLEET NE—Lincoln 
WHITE NE—Hayes 


Nevada 
ACKERMAN CANYON*—Lander 
ANTELOPE PEAK*—Eureka 
BELLEVUE PEAK*—Eureka 
COCKALORUM WASH*—Nye 
HORSE rrvthye MTN.*——-Nye 
mOUnT “ALL AGHAN*—Lander 
MT. RANI Mineral 
NORTH SHOSHONE PEAK* 


sou TH SHOSHONE PEAK* 
w.Vve 
OREANA*— Pershing 


ROBINSON MTN.*—Elko 
TOULON*— Pershing 


WALTI HOT SPRINGS*—-Eureka 
Nerada-California 

AURORA*——Mineral 

SHENANDOAH PEAK*—Clark 


New Jersey 

Middlesex 
<—Cumberland 
Atlan intic 
EGG HARBOR CITY 
POINT PLEASANT— Ocean 
PORT BLIZABET i Cumberland 
RIO GRANDE— Cape May 
SEASIDE PARK—-Ovean 
TUCKATIOER— Cape May 


Atlantie 


New York-New Jersen 
RAMSEY!— Bergen 

New Mevrico 
CIMARRON*— Colfax 
EDGEWOOD*—Sante Fe 
HOPE NW Fuldy 


MIAMI*— Colfax 

PARISH RANCH Eddy 
TOOTH OF TIME*—Colfax 
UTE PARK*— Colfax 


Vew Mexrico-Colorado 
BRAZOS PEAK*— Rio Arriba 
LUMBERTON*—Rio Arriba 

New York 


CAMDEN EAST Oneida 
CENTRAL ISLIP-—Snuffolk 
DANNEMORA*—Clipton 


GARDINERS ISLAND EAST 
Suffolk 
GARDINERS ISLAND WEST 
Suffolk 
FTORDAN—Onondaga 
LAKE PLEASANT* 
LYNBROOK Nassau 
Suffolk 
Hamilton 
JE FFERSON—Suffolk 
>— Suffolk 
One ida 
IS*—-Franklin 
»y AST Oneida 
“FIT ELD—Chautauqua 
ERNVILLE!'—Oneida 
New York-Connecticut 
ORIENT — Suffolk 
New York-New 
ARTHUR KILL 
CONEY ISLAND 
SLOATSBURG 
THE NARROWS 
North Dakota 
sLENDALE NORTH—Dickey 
"RAUBVILLE— Sargent 
North Dakota-South Dakota 
\ NA—Sargent 
A srown 
\ NE—-Brown 


NE—-Brown 
NW Brown 


Iiamilton 


MONTAUK POINT 
PISECO LAKE* 
PORT 





Jersey 
Richmond 
Kings 
Rockland 
Richmond 





99 


Oklahoma 
OKLAHOMA CITY* 
SAND SPRINGS 
SAPULPA NORTH 


Bye == n 


Oklahoma 
Tulsa 
Creek 


Tillamook 
Clackamas 

s£P CREEK*——Lane 
Yamhill 

EW PEAK*—Lane 
ESTY MTN.*—Lane 
f OWOODS*—Klamath 
Douglas 
Columbus 


Pennaylvania 
DONEGAL Westmoreland 
ELVERSON— Chester 
LANSDOW NE'—-Delaware 
MILLERSTOW N*—Perry 
NEW HOLLAND—Lancaster 
READING—PBerks 
WAGONTOW N—Chester 

Pennsylvania-New Jersey 
BEVERLY Burlington 

Puerto Rico 
MAYAGUEZ! 

Rhode ag 
CHEPACHE" 


Mayaguez 


Providence 

. » Providence 

COVE NTR ) CENTER'—Kent 

SLOCUM*—Washington 
Rhode Isltand-Connecticut 

WATCHL HILL 


South Carolina 


Washington 


BLUFFTO seaufort 
FROG MORI seaufort 
PARRIS ISLAND teaufort 


South Carolina-Georgia 
FORT PULASKI—Chatham 
South Dakota 


Haakon 
Corson 
Corson 


; v) Ss Vv Corson 
‘oO? 2 Marshall 
1E2 orson 
IE: Corson 
N Haakon 


Ziebach 
NW—-Ziebach 





SMONT 
‘TONW OOD ( OR EEK NE 

Corson 

TTONWOOD CREEK NW 
Corson 

COTTONWOOD CREEK SE 
Corson 

COTTONWOOD CREEK SW 
Corson 

CROCKETT MOUNTAINS 
Stanley 

DOLAND SW—Spink 

E ¢ i. MONT—Fall River 

NDALE COLONY Svink 

SRBER’ Tr CREEK SE—Dewey 

LEY—Haakon 

BYRON—Beadle 

BYRON NW Beadle 

BYRON SE—Beadle 

=f EAGLE—Corson 

AE EAGLE NW—Corson 

E EAGLE SE—Corson 

» Corson 





Tim te 


tt et ot ot 


=f EAGLE SW 
ISCOL NE—Corson 
ISCOL SE—Corson 
ISCOL SW—Corson 
ROUSSEAU CREEK SW 
SANSARC NE—Stanley 
SPINK COLONY-—-Spink 
WAKPALA—Corson 

WAKPALA NW—Corson 
WAKPALA SE—Corson 
WAKPALA SW-—Corson 


South Dakota-North Dakota 
NEWARK NW--Marshall 


Dewey 
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Tennessee 


DICKSON—-Dickson 
LYLES—Hickman 
McEWEN—Humphreys 


TENNESSEE CITY 
TEXAS HOLLOW 
THETA—Maury 
WOOLWORTH 


Dickson 
Hickman 


Humphreys 


Tevas 
ABBOTT— Hill 
ADDICKS*—-Harris 


ALGERITA**—San Saba 
ANDREA RANCH—Hidalgo 
ARMSTRONG—Kenedy 
CLIFTON *2*—Bosque 
DAWSON—Navarro 
EAST BROWNSVILLE! 
Cameron 
EMORY*—Rains 
FORTRESS CLIFF 
HUBBARD—-Hill 
IRENE—Hill 
LAGUNA ATASCOSA'—Cameron 
LOS AMIGOS WINDMILL 
Kenedy 
LOS FRESNOS! 
NEW DEAL—Lubbock 
OLMITO—Cameron 
PENELOPE—Hill 
PRAIRIE HILL 
QUINLAN*—Hunt 


Randall 


Cameron 


Limestone 


RU DOLPH— Kenedy 

SAN PEDRO RANCH- Kenedy 
SHALLOWATER— Lubbock 
SLOOP CREEK—Archer 


SUGAR LAND* Fort Bend 
VALLEY SPRING* Liane 
WEST—M« ‘Lennan 

In addition 
rangle maps, small-scale (1:2 
areas in the United States and 


being published and distributed. 


{laska 
\FOGNAKt 
KARLUKt 
MT. KATMAT# 
\labama 
ANDALUSIA 


ilabama-Mississippi-Louisiana 
MOBILE 

California 
LONG BEACH?# 


lowa 
DES MOINES 


Special metropolitan-area and vicinity maps 


of major United States cities a1 
and distributed by the ( 


maps are 


FORT WORTH AND 


State maps are 
tributed. 


SARIZONA (base). 
000 scale 20¢ 
ZCOLORADO (base) (21 by 27 
000 scale 20¢. 
ZCOLORADO (base 


(23 by 27% 


map). (44 
1: 500,000 seale. $1. 
COLORADO (topographic ) (44 


1: 500,000 scale. $2 
KANSAS (base map) 
00 seale noe 


to the standard series of quad- 
50,000 
Territories are 


e being published 
reological Survey. 


also being published and dis- 
These maps may be purchased from 


inches) 1: 
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Texas-Louisiana 
DEADWOOD* 
Utah 
CASTLE VALLEY* 
DESERET PEAK* 
ENOCH*—Iron 
FRUITA*—-Wayne 
GRANTSVILLE—-Tooele 
ISLAND PARK— Uintah 
MOODY CREEK*— Garfield 
TIDWELL BOTTOMS*— Emery 
TIMPIE*— Tooele 
TOOELE™M- Tooele 
Utah-Arizona 
BUCKSKIN GULCH*—Cane 
NO MANS MESA*—San Juan 
Utah-Colorado 
JONES HOLE 


Panola 


Grand 
Tooele 


Uintah 


STUNTZ RESERVOIR— Moffat 
Vermont 

GUILDHALL *'—Essex 

WILMINGTON **—-Windham 


Virginia 
CHARLOTTE COURT HOUSE* 
( Peete 
GLADY 
Virginia-North Carolina 
MILTON*——Caswell 


Campbell 


Washington 

TON EAST 

‘ON WEST 

Whatcom 
IENESS— Clallam 

1D PHRAT A SW Grant 


Snohomish 
Snohomish 








maps of cents per copy. 


They may be 
Kansas 
MANHATTAN 
Minnesota-North Dakota 
rHiikF RIVER FALLS 
Mississippi-Louisiana 
MERIDIAN 
Nebraska 
NORTH PLATTE 
North Dakota 


WATFORD AS ITY 
WILLISTO 


Oklahoma 
CLINTON 


These 


prepared from standard 7'/.-minute 


1,000,- 

000 seale. $1 
by 53 inches) 
000 seale. $2 


by 53 inches) 


seale &* 


(34 by 56 inches) 1: 500, 


purchased from 


able on request. 


maps at the scale of 1: 
may be purchased from the 


VIRGINIA (base 
VIRGINIA (topographic) 


VIRGINIA (relief). (50 by 64 inches) 1: 


FERNDALE—Whatcom 
GRANT ORCHARDS—Grant 
70ers BEACH—Island 
LAKE STEVENS—Snohomisl: 
MARYSVILL Foo; 
MOSES LAKE NORTH—Grant 
MOSES LAKE SOUTH—Grant 
ORTING—Pierce 
STANWOOD—Snohomish 
STUART ISLAND-—-San Juan 


SUMNER Pierce 
TULALIP on 
WILSON CREI NW—Grant 


WILSON C a r K 

WINCHESTE 

WYNOOCHE i 
Harbor 


:—Grant 





NE— Grant 

VALLEY*—Grays 
Washington-Oregon 

GRAYS RIVER**—-Wahkiakum 


Wisconsin 
CLINTONVILLE*— Waupaea 
EMBARRASS*—Waupaca 
FREDERIC*—Polk 
GILLETT*—Oconto 
HERTEL*—Burnett 
IRON BELT—Iron 
OCONTO*—Oconto 
RIPON*—Fond du Lac 
ROSENDALE*—Fond du Lav 
ROSHOLT*—Portage 
SAXON—TIron 


TIGERTON*— Shawano 


Wisconsin-Michigan 
PHELPS*— Vilas 

Wyoming 
DEVILS TOWER*— Crook 


~ 


the Geological Survey for 50 
An index to the series is avail- 


Oregon-Washington 
PENDLETON 
THE DALLES 

South Dakota 
RAPID CIry 

South Dakota-North Dakota 
LEMMON 

Texas 
BEAUMONT 
PECOS 
SAN ANTONIO 

Teras-Louisiana 
PALESTINE 
24,000. Vicinity maps 


Geological Survey 


for the prices indicated below. 


VICINITY (42 by 53 inches) $1.50 


the Geological Survey for the prices indicated 


below: 
inches) 1: 1,000,- SVIRGINA (hbase) (15% by 32 inches) 1: 1,000,- 
000 seale. 20¢ 


map). (29 by 64 inches) 1: 500,- 
(30 by 64 inches) 1: 500 


500,000 


+ Indicates the map does not show contours, 


‘ 
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Lake Survey Charts 


P; BLICATION of new editions of the 
following Lake Survey Charts has been 
announced by the United States Lake Sur- 
S. Army. 
Copies of these charts may be obtained from 
the U. S. Lake Survey, 630 Federal Build- 


vey of the ¢ orps of Engineers, U 





7 Lake Michigan. General chart of entire lake 
at 1: 500.000 seale (June 1957) 
41 Detroit River Three miles south of Detroit 
River Light to Windmill Point, Mich., at 
1: 30,000 seale. (October 1957) 
76 South Haven, Mich., to Benona, Mich at 
1: 120,000 seale. Insets: South Haven, Mich., 
at 1: 10,000 seale ; 3S: tuck, Mich., at 1:15, 
000 seale (May 195 
77 Benona, Mich., to Point setsie, Mich., at 
120,000 seale Insets Pentwater, Mich., 
and Frankfort, Mich., at 1:10,000 seale 
(May 1957) 
702.—Green Bay from Point Detour to Baileys Har 
bor and Menominee, Mich., including entrance 
to Green Bay, at 1: 80,000 seale. Insets 
Detroit Harbor, Wis and Jackson Harbor, 
Wis., at 1: 20,000 scale. (May 1957) 


Public Land 


HE FOLLOWING plats of 

land surveys and resurveys were com- 
pleted and accepted by the Bureau of Land 
Management between September 1 and No- 
vember 30, 1957. 
Gila and Salt 
T.7N., BR. 4W 


public 


The class or purpose of 
trizona Veridian 


Part 


River 


Dependent Resurvey 


Idaho—Boise Meridian 
T. 10 8., B. 21 E Supplemental Survey 
_ 2 oo KE. (2)—-Supplemental Survey 
T. 98..R E. (4)—Supplemental Survey 
T. 88 g E Supplemental Survey 





Vontana—Principal Meridian 








N.. BR 7 E Dependent Resurvey—All 
N.. BR SE Dependent Resurvey—Part 
N..R. 9 E Dependent Resurvey—Part 
N 4 9 E Dependent Resurvey—Part 
N., R. 13 E Dependent Resurvey—Part 
N.. BR. 14 E Dependent Resurvey—Part 
N t 1 WwW Dependent Resurvey—Part 
N., R 5 W Dependent Resurvey—Part 
N.. R i W Dependent Resurvey—Part 
N t 5 W Dependent Resurvey—Part 
N.. BR 5 OW Dependent Resurvey—Part 
N.. BR > W Dependent Resurvey—Part 
N..R. 6 W Dependent Resurvey—Part 
Vevrada Vt. Diablo Meridian 
T. 15 N., R. 70 E Original Survey 
a. te Be Be Uh Original Survey 
Vexrico New Mevico Principal Meridian 
T — aT Dependent Resurvey 
T N.. R 1 I Dependent Resurvey 
T N.. R 5] Dependent Resurvey—Part 
T N..R. 6 E Dependent Resurvey—Part 
T N.. R 1W Dependent Resurvey 
r N.. RB 1 W Dependent Resurvey 
1 N..R. 6OW Dependent Resurvey 
T N.. BR 7W Dependent Resurvey 
= N.. R. 14 W Dependent Resurvey and Survey 
T i N.. BR. 14 W Dependent Resurvey and Survey 
Ts. 13, 14. & 15 N., Rs. 16 & 17 W Wingate Ord 
nance Depot boundaries 
21 8.. BR 7 Dependent Resurvey—Part 
fT. 21 &.. RB SW Dependent Resurvey—Part 
North Dakota—Fifth Principal Meridian 
r. 151 N., R. 65 W Dependent Resurvey—Part 
r. 150 N.. R. 66 W Dependent Resurvey—Part 
r. 151 N.. R. 66 W.—Dependent Resurvey—Part 
Tr. 150 N.. R. 67 W Dependent Resurvey—Part 


ing, Detroit 26, Mich., at 75 cents per copy. 
Payment is required in advance by P. O. 
money order or draft, payable to the Treas- 
urer of the United States. A catalog show- 
ing the areas described below is available 
free upon request. 


706.—Grand Traverse 


Mich., at 1 


Little Traverse Bay 
Insets: Petoskey, 


and 
scale, 


Bay 
80,000 


Mich., and Harbor Springs, Mich., at 1: 10,000 
scale Traverse City, Mich., at 1:15,000 
scale. (May 1957) 

723 Menominee Harbor, Mich., and Marinette Har 
bor, Wis., at 1:15,000 scale. (September 
1957) 

725 Head of Green Bay, Wis., and Fox River 


below De Pere, Wis., at 1: 25,000 


Inset: Part of Green Bay, Wis., at 1: 10,000 
scale (September 1957) 
735 Manitowoc Harbor, Wis., and Sheboygan Har 





is., at 1: 10,000 





scale. (September 
1957) 

774 Ludington, Mich., and Pere Marquette Lake, 
at 1:5,000 scale (September 1957) 

i777 Portage Lake, Mich., at 1: 10,000 scale 


(Sep 
tember 1957) 


Survey Plats 


101 


the survey is indicated. Copies of plats 
may be secured from the Bureau offices in 
the States or from the Director, Bureau of 
Land Management, Department of the In- 
Washington 25, D. C. 


terior, 











T. 152 N., BR. 67 W Dependent Resurvey—Part 

T. 150 N t. 68 W Dependent Resurvey—Part 

r. 151 N., R. 68 W Dependent Resurvey—Part 

T. 152 N., R. 68 W Dependent Resurvey—Part 

I N t. 69 W. Dependent Resurvey—Part 

1 N., KR. 69 W Dependent Resurvey—Part 
Oregon Willamette Meridian 

Se ies ae 8 W Dependent Resurvey 

T. 13 8., BR t EB Dependent Resurvey 

=. a i t 5 E Dependent Resurvey 

I {S., R. 14 E Dependent Resurvey 
Utah Salt Lake Meridian 

Lm 2. & 1 E Skeleton Survey 

T. 39 S., R 1E Skeleton Survey 

r. 40 S., R. 1E Skeleton Survey 

ne & S 2E Skeleton Survey 

r. 389 8... BR. 2B Skeleton Survey 

=, ae Gas. 2E Skeleton Survey 

T. 36 8., R 7 E Skeleton Survey 

I 7. Ge TE Skeleton Survey 

r Ss. R SE Skeleton Survey 

I S., R. 11 E Skeleton Survey 

T S., R. 12 E Subdivisional Survey 

1 S., R. 13 E Skeleton Survey 

T S.. R. 13 E Skeleton Survey 

T S.. R. 13 E Ss eton Survey 

T 8., R. {3 E Skeleton Survey 

I S., R. 14 E Skeleton Survey 

T S., R. 14 E Skeleton Survey 

1 S., R. 14 E Skeleton Survey 

7 S., R. 14 E Skeleton Survey 

r S., R. 15 E Skeleton Survey 

T S t. 15 E.—Skeleton Survey 

I S.. R. 15 E Skeleton Survey 

1 S., R. 15 E Skeleton Survey 

I S t. 16 E Skeleton Survey 

I Ss t. 16 BE Skeleton Survey 

T S.. R Skeleton Survey 

T S., R Skeleton Survey 

T 8., BR Skeleton Survey 

r Ss t Skeleton Survey 

T S.. R Skeleton Survey 

T. 32 8 t Skeleton Survey 

T. 43 =S.. R Small Tract Survey 

cm Extension Survey 

a. oe t NMenendent Resurvey 

T.19 8 t Dependent Resurvey 
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Woneenecsnneninaniin peseeeenaaaaniant sonnnanit 


The pages of SurvEYING AND MapPINnG are open to a free and temperate discussion of all 


matters pertaining to the interests of the Concress. It is the purpose of this Department to en- 


courage comments and published material or the presentation of new ideas in an informal way. 


—EpIror 


STANDARDIZED COMPUTATIONS FOR SUBDIVISIONS 


Maurice Goutp*—I have read with interest 
the article submitted by Harold J. Welch, en- 
titled “Standardized Computations for Subdi- 
visions” as it appeared in your July-September 
1957 publication. 

This article was skillfully written, quite edu- 
cational, and, I am sure, will be profitable to 
those organizations which will follow his sug- 


* 147~15 69th Road, Flushing 67, L. I., N. Y. 


gestions. I was quite impressed with his con- 
viction that the computer should keep in mind 
the problems in the field, fix his stations ac- 
cordingly, and thereby keep field pins to a mini- 
mum. In this way, the working map is not only 
the result of abstract computations, but becomes 
a communicative instrument between the office 
and the field. I am sure that many surveyors 
can recognize the value of this relationship. 

Once again, congratulations, and more articles 
of this type! 


FINDING THE RADIUS OF AN EXISTING 
HORIZONTAL CIRCULAR CURVE 


Pump A. Latimer*—The article, “Interpre- 
tation of Deed Words,” SurveEyING AND Map- 
pinc, April-June 1957, pages 159-161, is very 
interesting reading to me. 

Beginning at point B the above deed reads: 
“due West 1320 feet; thence, due North 2640 
feet; thence due East 1320 feet; thence, due 
South 2640 feet... .” Hasn’t the engineer for- 
gotten to allow for the convergence of me- 
ridians? I realize that the problem, as to point 
B being 11 feet out, is a question of the differ- 
ence between the azimuth brought in from the 
line C 31-C 32 and the true north. 

Now, I would like to offer a suggestion as to 
the solution of a problem which is apt to occur 
more and more frequently as new highways are 
built on new locations. 

Suppose that we are running out on the 
ground an old deed line which now crosses a 
curve of a new highway, and it is desired to 
ascertain the degree of curvature or the radius 
of curvature of the new centerline. See 
Fig. | 

Lay off a chord (AB) of length 67.70 feet 
and measure the middle ordinate. The degree 


* Route 2, Box 3, Edgewater, Md. 


of curvature will then be 10 times the measured 
middle ordinate. As a check, lay off the chord 
AC) of length 95.75 feet and measure the 


Figure 1. 
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COMMENT 


AND DISCUSSION 
middle ordinate. The degree of curvature will 
then be 5 times the measured middle ordinate. 

Eprror’s Notre:—When this letter was re- 
ceived, in July 1957, the editor became curious 
as to the relationship between this method and 
the one published in Surveyinc AND Mappinc, 
January—March 1956, Vol. XVI, No. 1, page 82, 
and undertook to experiment a bit. He kept 
coming up with certain small discrepancies—so 
small as to be of little practical importance, but 
disturbing nevertheless—and wrote to Mr. Lati- 
mer and requested a clue as to how the for- 
mulas had been derived. 

It then developed that this is an approximate 
method, close enough for many practical pur- 
poses, to be sure, but becoming increasingly 
loose as the degree of curvature increases, or the 
radius of curvature decreases. 


The derivation of the formulas** is given 
below. See Fig. 2. 
From figure 2 it is obvious that 
t? R-M)2+(C/2)2 
R2-—-2RM + M2 +C2/4 
** This derivation was checked by Cecil F 


Ellingwood, Coast and Geodetic Survey, who is 
also an instructor in Route Surveying at the U. S. 
Department of Agriculture Graduate School. 


A SUGGESTION 


Gerorce E. Karrouan*—Forwarding the fol- 
lowing for publication in our journal, I wish to 
thank you in anticipation. I look forward to 
being encouraged to write more for publication 
and will welcome any comments, corrections, o1 
additions from you or from others. 

WORKING FOR SUPERIOR CADASTRAL 
SURVEYING 

Feeling that there is no opposition, in opinion, 
the writer believes that the ideal method for 
attaining a superior cadastral survey has not yet 
been established anywhere in the world. Many 
instruments and methods have been innovated 
by scientists and engineers, but, sorry to say, 
none have been devoted to the improvement of 
cadastral surveying systems. Photogrammetry 
alone will not do the job, the chain survey has 
become ancient and should be abandoned, the 
planetable is a thirdclass method, traversing is 
expensive, the Shoran and Tellurometer are not 
intended for 
ignored. 


this work, and thus it has been 


* P. O. Box 393, Tripoli, Lebanon. 
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eg ee 


Figure 2. 
2RM = M2+C?2/4 

R=M/2+C?2/8M 
Neglecting the small term, we have 

R=C?/8M (Approx. 
D sre = 5729.578/R = (5729.578 x 8M) /C? 

15836.624 M/C? 

f 45836.624/C2=10, C=67.70, and if 


+5836.624/C2 =5, C= 95.75. 


FROM LEBANON 


Twelve years ago I carried out experiments in 
order to establish the cheapest and most precise 
method. I tried chain survey with a long-range 
optical square. The same plot was surveyed in 
a long-band combined traverse, where every 
boundary point was observed and traversed to 
in order to be coordinated. Again the same plot 
was resurveyed using, instead of the transit, a 
Zeiss self-reducing tacheometer. Time was re- 
corded for completing the field work by each 
of the three The last method was 
the fastest and required the briefest field notes, 
but, due to the expensive equipment, it could 


not be used on a large scale. 


methods. 


It has been the custom to use cheap methods 
of surveying cheap land, such as chain survey, 
planetable, or compass traverse; neglecting the 
fact that day after day the land is becoming 
more valuable. 


Many problems and disputes 
appear for 


which no concrete solutions are 
found, except amicable agreement, resurveying, 
or “blinding out” the discrepancies. This is 
more expensive in the long run than making a 
precise survey of the cheap land. 


A boundary point without coordinates is like 
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a cork floating in a pool. Eventually registra- 
tion of title deeds will require coordinates for 
every boundary point with reference to a grid 
system, otherwise the position of such a bound- 
ary point would be “floating.” If we feel any 
responsibility for the coming generation, we 
must insist now on coordinated surveys—though 
expensive now, they are cheap for the future. 
These are only some hints for working out a 
plan for superior cadastral surveying which, if 
not accomplished by me, will someday be 
achieved by others. Many features of the pres- 
ently known systems will have to be changed, 
using other kinds of instruments and equipment 
and other methods, and I will be glad to hear 


PAUL PFINZING—EARLY 


Ena L. Yonce*—Perhaps some of your read- 
ers would be interested in an article I found in 
Erdkunde, Vol. XI, Heft 2, Mai 1957, pub- 
lished in Bonn, Germany, under the auspices 
of Carl Troll, entitled “Pfinzing, ein vergessener 
kartograph” by Ernst Gagel. It is in German, 
but has a short summary in English, as follows: 

“The purpose of the paper is to draw atten- 
tion to an important German cartographer of 
the 16th century, the Nuremberg senator Paul 
Pfinzing (1554-1599 Pfinzing’s importance 


* Map Curator, American Geographical So- 
ciety, Broadway at 156th St., New York 32, N. Y. 


Coast and Geodetic Survey 


Sailing charts are published by the Coast 
and Geodetic Survey at scales of 1:600,000 and 
smaller. The charts of this class are intended 
for use in fixing the mariner’s position as he 
approaches the coast from the open ocean, or 
for coastwise sailing between distant ports. On 
these charts the shoreline and topography are 
characteristically generalized, and only offshore 
soundings and depth curves, the principal 
lights, outer buoys, and landmarks visible at con- 
siderable distances are shown. 

lo facilitate the plotting of lines of position 
determined by the Loran system of navigation, 
the Bureau has published representative Sailing 
charts with systems of Loran lines in distinctive 
colors Three of these charts, designated Nos. 
1000-L, 1001-L and 9000-L, are printed with 
Loran lines and depth curves, but without off- 
shore soundings, on the reverse of conventional 
Sailing charts 1000, 1001 and 9000, respec- 
tively 

General charts are intended for coastwise 
navigation offshore of outlying dangers. They 





SURVEYING AND MAPPING 


from any person (or firm) wishing to collabo- 
rate in working out the plan and who will write 
directly to me. 


Epitor’s Note:—The above letter, written in 
English by a new member of the American Con- 
gress on Surveying and Mapping—one whose 
native language appears to be Arabic—has re- 
quired a very considerable amount of editing in 
preparation for publication. It is our sincere 
hope that, in making rather numerous editorial 
changes, we have not done violence to the ideas 
expressed. We hate to think what a horrible 
letter we would compose if required to use Arabic 
in lieu of English. 


GERMAN CARTOGRAPHER 


lies in the field of topographic (medium scale 
maps and further in the fact that he developed 
the system of surveying by means of a compass 
traverse. He wrote about his experiences as 
a cartographer in a book which was published 
in 1598. In it he explains in German all the 
fields of practical cartography from the mak- 
ing of the necessary instruments and the survey- 
ing in the field, to the construction of the map 
on the drawing board.” 

The article has nine illustrations taken from 
his book, and a striking map in color of part of 
“Amt Hersbruck, Ausschnitt Hohenstein, 1596” 
by Paul Pfinzing. 


Sailing and General Charts 


are published at scales of 1: 100,000 to 1: 600,- 
000. The typical General chart depicts only 
a narrow belt of topography, while hydrographic 
detail inside of the entrances to major rivers and 
bays is omitted entirely. Offshore submarine 
relief is adequately delineated by sufficient 
depth curves to permit the use of the fathometer 
profile as an aid to navigation, possibly in con- 
junction with visual or radio bearings, or Loran 
lines of position. These systems of Loran lines 
are charted in color on 16 of the General 
charts, covering the areas where Loran is avail- 
able, and where the Loran coverage on the 
corresponding Sailing chart can be supple- 
mented to advantage. Lack of Loran facilities 
in the Gulf of Mexico west of the Mississippi 
delta precludes charting of Loran lines on charts 
of that area. 

Sailing and General charts of the United 
States and its possessions are for sale by the 
Coast and Geodetic Survey or its agents at 
prices of fifty cents, seventy-five cents, or one 
dollar, depending upon size. 
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News of Related Organizations 


Missouri Association of Registered Land Surveyors 


CuHartes C. RepMan, Jr.*—You will re- 
member that some time ago we had some cor- 
respondence relative to the organization of a 
the State of Missouri. I 


each member of the Congress in the 


wrote to 
State of 


Missouri at that time and received a very good 


Section in 


at about that time, however, 
the 


response. It was 


that we initiated a movement to secure 
registration of land surveyors in the State of 
Missouri. 


I have not noticed any information relative 


to the fact that the State of Missouri now has 
a Registration Law for land surveyors in any 
issue of SURVEYING AND Mappinc, and | 


thought you might be interested in the fact that, 
in addition to having Registration 
Law for surveyors in the State of Missouri we 


secured a 


also, have organized the Missouri Associa- 
of Registered Land Surveyors which has 


now, 
tion 
become quite active and which now has more 


* Vice President, Missouri Association of Reg- 
istered Land Surveyors, P. O. Box 355, Jefferson 
City, Missouri. Letter addressed to Executive 
Secretary, ACSM 


than 50 percent of the registered land surveyors 


in the State as members, even though we have 
been in existence only a few months. 


The Missouri Association of Registered Land 


Surveyors has already taken, in my opinion, 
several constructive steps 
The issuance of a handbook for land 


surveyors in Missouri, and 

2) The filing of a 
adoption) that a course, in at least one of our 
State colleges, be given in Land Surveying, with 


request (and probable 


the college issuing a Certificate of Completion 


therefor. 


Ihe officers of the newly organized Missouri 
Association of Registered Land Surveyors are: 

President—T. C. Horstmann, Jefferson City, 

Vice-president—C. C. Redman, Jr., Kennett, 

Secretary-Treasurer—D. A. Brown, Jefferson 
City, 

Directors—G. H 
W. Pritchard, Independence; and H. L. 
St. Louis. 

Executive Secretary—P. N 
355, Jefferson City, Mo. 


Kastendieck, Springfield; G 
Steele, 
Doll, P. O. Box 


EpITor 


Tenth Annual Meeting of the 
Virginia Association of Surveyors 


The Tenth Annual Meeting of the Virginia 
Association of Surveyors convened on January 
1958. 


24 and 25, with over 80 surveyors, plus 


and guests, enjoying the snow-covered 


hospitality of the Ingleside Resort at Staunton 
Most of the members arrived on Friday after- 


wives 


noon in a blinding snow storm. The weathet 


matched the mood of the surveyors who, having 
lost the first round in a court case that threat 
ened the livelihood and future of surveying in 
the Commonwealth of Virginia, were deter- 
mined to come to grips with legislative remedies. 


The 


sprinkled with clusters of members discussing 


Friday evening social gathering was 


the pros and cons of a proposed bill that the 
VAS Legislative Committee had caused to be 
prepared for submission to the Legislature. 


The Saturday morning session opened with 
the report of Secretary Jack Bartenstein. This 
report showed that of the 380 licensed Land 


Surveyors residing in Virginia (this figure in- 


about 100 also licensed as Professional 


155 belonged to VAS. 


vast majority of the practicing offices in 


clude S 
Engineers This repre- 
sents a 
the State. 

It was noted that during the year a Tidewater 
Chapter had been formed, and that VAS had 


been successful in promoting a member of this 


new chapter, Frank Terrall, to fill a vacancy 
that had occurred on the State Examining 
Board 


It was also noted that VAS had, in conjunc- 
tion with ACSM, conducted a successful “Sur- 


veyors Day” at Williamsburg, in connection 
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with the 350th anniversary of the founding of 
Jamestown, but had thus far failed in efforts to 
have a Surveyor Commemorative stamp issued 
this also in connection with ACSM). The 
above activities were, of course, in addition to 
the time consumed in preparation for the court 
case and the legislation. 

Following the above report, the meeting went 
into a discussion of proposed legislation. Presi- 
dent Maher ruled that no motions would be 
made during the morning session, and, after the 
report was read by Chairman Jim Payne, repre- 
sentatives from each chapter and the member- 
ship-at-large were given full opportunity to pre- 
sent their views on the proposed bill. 

The meeting adjourned for luncheon, at 
which time Staunton’s Vice-Mayor R. W. Smith 
welcomed the group and Dr. J. L. Gibbs, rector 
of Emmanuel Episcopal Church, spoke to the 
group on the importance and dignity of the 
ancient profession of surveying. 

The afternoon session began with the three 
chapter groups and the at-large group sent into 


caucus to discuss an agreeable bill. At 3 p.m., 
the meeting re-convened and Mr. Ben Clark 
moved that the bill include, in addition to gen- 
ral surveying of areas and establishment of 
boundaries contained in most States’ definitions, 
the “plotting of land and subdivisions thereof 
include topography and contours, setting forth 
grades and determining drainage and providing 
for small drainage structures and such other 
incidental engineering as may be required by 


local authorities or conditions.” In addition, 


the motion contained a clause that the State 
Examining Board “shall have the authority to 
regulate the professional conduct of the practi- 
tioners of their (architects, engineers, and land 


surveyors) respective professions.” After the 
motion was seconded, President Maher called 
for discusssion. There was none. The vote was 
called for and, in breathless silence, hands were 
raised for the “ayes.” No hands were raised 
for the “nays.” Surprise, almost amounting to 


shock, followed a moment of silence and then 
tension was released with a spontaneous hand 
clapping 

Other business of the day also passed with 
unanimous votes and included endorsement of 
three VAS past presidents to fill a vacancy on 
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the Examining Board that will occur in June 
and a resolution that requested persons ap- 
pointed as “County Surveyors” to refrain from 
using this title when doing “private” work. (In 
this connection, it was pointed out that the At- 
torney General had ruled that no “County Sur- 
veyor” could do work other than upon Court 
orders or directly as employed by the County 
unless he was also a Certified Land Surveyor. 
There are still about seven non-certified County 
Surveyors in the State. However, some County 
Surveyors who are also certified are using the 
title on all work presented to clients, whether 
or not connected with their official positions. 

Following the business session, Clifford 
Thorpe, Chairman of the Instruments Division 
of ACSM, presented the technical part of the 
meeting. Mr. Calvin Maltby, Assistant Chief, 
Field Surveys Section, Geological Survey, Wash- 
ington Staff, spoke on “New Rod Facings and 
Reticule Designs.” Mr. Henry D. Walker, Act- 
ing Chief, Geodesy and Control Surveys, Topo- 
graphic Division, Geological Survey, discussed 
“Control Surveys and Some Late Developments 
in Surveying Instruments.” Mr. Milton E. 
Compton, Berg, Hedstrom & Co., discussed 
“Accurate Measurement of Short Distances with 
Light Transmission Using the Model 4 Geodi- 
meter.” 

The evening Annual Banquet included pres- 
entation of prizes and a showing of color slides 
of histerical instruments displayed at “Sur- 
veyors Day.” The pictures were taken by Carl 
Gardner and narrated by Clifford Thorpe. 
President Maher installed the incoming officers 
and direc tors. The elected officers were Robert 
Bartenstein, President; Victor Ghent, Vice Presi- 
dent; and re-elected Jack Bartenstein, Secretary- 
Treasurer; and two-year Director A, L. Cherry. 

Victor H. GHENT 


Nore: As of the writing of this report, the 
Surveyors Bill, in a much reworded condition, 
but presumably containing the original intent, 
had just passed the House Committee on Gen- 
eral Laws and was ready for the House vote. 
If it passes that vote, it will go to the Senate 
Committee and then to the Senate and then to 
the Governor. A long row to hoe! 


Second International Cartographic Conference 


Rand McNally & Company will be host to 


cartographers and map reproduction experts at 


Northwestern University, Evanston, IIl., June 


15-21, 1958. ACSM’s Cartography Division 


sponsors activity for the group in Washington, 
D. C., June 23-27. Programs are planned of 
interest comparable to the first Esselte Confer- 
ence held in Stockholm in 1956. 





UD 


euanneancnapuacunenveuaneannnness, 


Tih 


No 
ter 
shc 


ere 


tio’ 
the 
im 
am 


she 


tec 


pr 
lat 


dr 


al 
pe 


& 

















CONGRESS N 


EWS 


VEDDLUUUONOEEROORDDODOEUDLLINOM HERS 








ATT HONNUENANONENNNOON 





teeeeenenatian 


Northern California Section Holds 
Fourth Annual Workshop 


One hundred fifty members and guests of the 
Northern California of ACSM 
tered for the Fourth Annual Surveyors Work- 
shop, held at the Casa Munras Hotel in Mont- 
», 1957. Included 


several guests from the Southern California Sec- 


regis- 


Section 


erey on November were 


tion. The constantly increasing attendance at 


these annual events attests to their value and 
importance and to the growth of the Section 
and the profession in northern California 

After a luncheon in the Fiesta Room, Work- 
shop Chairman A. Wooldridge opened the 
technical session by reading a resolution which 
he and Leo Ruth had prepared for presentation 
to the California Senate Interim Committec 
rhe resolution, dealing with proposed changes 
in the Business and Professions Code as it ap- 
plies to surveyors, was approved by voice vot 
of the Section members. 

Secretary-Treasurer William A. Angeloni then 
presented his annual report. His request that 
action be taken to raise the limit on funds on 
hand above the existing figure of $500 was ap- 
proved 

A report on the progress of surveyor educa- 
tion in the colleges and universities was pre- 
sented by Prof. C. J. Aggeler of the City Colleg: 
of San Francisco. 

“Electronic Computing in Surveying and 
Mapping” was the title of an informative paper 
presented by Lyle Turner of Electronic Calcu- 
lating Inc., of Los Angeles. Mr 
Turner stated that, for a fee of $7.50 per hun- 


dred 


Serv ic es, 


courses, his firm will compute cosines, 


sines, latitudes, departures, and closure ratios, 
and make the adjustments, provided the field 
observation and 
submitted on special machine sheets available 


data (courses distances) are 
from the company. 

Robert Suelflohn of International 
Machines, Los Angeles, spoke on the several 
their 

He 


pointed out that, because the machines are very 


Business 


his firm and 
application to surveying and engineering. 


machines manufactured by 


expensive, they are usually rented out on a 


monthly basis for operation by specially trained 
personnel. 

As part of a panel discussion on the Federal 
Highway Project, H. L. Clausen, Projects En- 
J. S. Bureau of Public 


the activities of the Bureau and its part in the 


gineer, | Roads, discussed 
thirty-million-dollar national road construction 
A. C. Birnie, Senior Engineer, Cali- 
fornia Division of Highways, continued the dis- 


program. 


cussion with an outline of the planning and prog- 
ress of highways in the seven Bay Area counties. 
Indicative of the scope of the planning in this 
the fact the 


planning extends to the year 1995. Concluding 


area is somewhat startling that 
the discussion on the Federal Highway Project, 
Prof. Aggeler read portions of a 
Capt. W. M. Gibson, 
San 


work to be done by 


letter from 
. S. Coast and Geodetic 
Survey, Francisco, which explained the 


the Bureau in connection 
with this projec t. 
Among important items of business discussed 


by the Executive Board at a meeting prior to 


the opening of the technical sessions were the 
Publication of a booklet-form 
list of ACSM members in northern California, 


) 


following: l 


establishment of a scholarship in surveying 
at one of the northern California colleges or 
universities, and (3) exploration of the possi- 
bility of expanding the Surveyors Workshop into 
a West Coast regional meeting in conjunction 
with the American Society of Photogrammetry. 

At a well attended social gathering and dinner 
dance, held in the Fiesta Room, newly elected 
officers of the Section were installed. 

The C. A. Wooldridges were once again gen- 
erous hosts at an open-house coffee on the de- 


parture morning, Sunday. 


Cory Hall, on the campus of the University 
of California in Berkeley was the scene, on De- 
cember 6, 1957, of a regular meeting of the 
Northern California Section of ACSM. About 
fifty members and guests were present. 

Junior Past President Harley A. Waterfall, 
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in charge of the meeting, introduced the speak- 
ers: Francis H. Moffitt, Associate Professor of 
Civil Engineering and Harry Silvis, Physical 
Standards Laboratory, University of California. 
With the aid of a projector and slides the 
speakers described and explained the Univer- 
sity’s tape comparator. With this equipment, 
six separate calibrations of 100-foot tapes can 
be made. The University provides this service 
to surveyors for a fee comparable to that of the 
National Bureau of Standards. 
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After the talk, the group adjourned to the 
tape test range where the speakers demon- 
strated the calibration cf a tape owned by one 
of the surveyors present. 

Announcement was made at the meeting 
concerning the Fourth Annual Meeting of the 
Southern and Northern California Sections of 
ACSM, to be held May 2 and 3, 1958, at Santa 
Barbara. 

Pau J. Dow inc 
Section Editor 


Southern California Section 


More than a hundred members of the South- 
ern California Section and their friends availed 
themselves of the opportunity to learn more 
about the application of electronic computing 
to surveying problems, by attending a lecture 
and demonstration on the IBM Electric Com- 
puter. This informative program, given in one 
of the IBM classrooms in Los Angeles on three 
successive evenings, Sept. 18, 19, and 20, 1957, 
was presented by William Lull of IBM. 

After a preliminary discussion of computing 
in general and specific discussions of two IBM 
computers, Mr. Lull 


closures and least square adjustments of tri- 


demonstrated traverse 
angulation networks using the computer. 

Announcement was made at the meeting that 
the Joint Meeting of the Northern and Southern 
California Sections would be held at Santa Bar- 
bara, May 2-4, 1958. 

The fall meeting of the Section, held in the 
evening of Oct. 24, 1957, at the General Petrol- 
eum Corporation auditorium in Los Angeles, 
was highlighted by an enlightening talk on “Ad- 
verse Possession” by Harold Arman, Vice-Presi- 
dent of the Title Insurance and Trust Company. 
rhe sixty members and guests present indicated 
their interest in the subject by the numerous 
questions asked from the floor after the talk. 

Four short motion pictures rounded out the 
program In one of these the audience was 
taken on a rocket trip far into Space to see the 
curvature of the earth 
Reynoitp L, Pepersen 

Sec tion Editor 


Texas 


The year 1957 was a very successful year for 
the Texas Section 
Chairman William J. 


meetings were held, including the annual meet- 


Under the leadership of 
Warren, four excellent 


Tom Dillon served 
as Chairman of the Program Committee for the 


ing on December 6, 1957. 


year. 


After months of painstaking work the South- 
ern California Section has just published a 
“Research Manual of Surveying and Mapping 
Information of Southern California.” 

This 32-page pamphlet gives, for each of the 
eleven counties and municipalities in the area, 
complete information as to the office of record 


or information for (1) surveys of streets, roads, 


railroads, and their rights-of-way; (2) recorded 
maps, plots, boundary and subdivision surveys, 
and township and section surveys; (3) surveys of 
water, gas, sewer, irrigation, and power lines; 
+) geodetic control data; and (5) many other 
similar kinds of information. The mail and 
street addresses of each record office are also 
listed. 

Compiled by a research committee headed 
by Don ,P. Jones and printed by the Title In- 
surance and Trust Co., this valuable booklet is 
available free to all paid-up members of the 
Southern California Section. 

Officers and directors of the Section for 1958 
are as follows: 

Harvey E. Rookus, Chairman 

Albert V. Cocking, Vice Chairman 

Reynold L. Pedersen, Secretary 

Joseph J. Cooper, Treasurer 

R. T. White, Editor 

Forrest M. Burke, Directo 

A. Clarence Johnson, Director 

Robert J. Kadow, Director 

Selwyn Douglas, Past Chairman 
R. T. Wuirt 
Section Editor 


Section 

More than 80 members and guests attended 
the annual meeting, which was held at Kaphan’s 
Restaurant in Houston. In the absence of Mr. 
Warren, First Vice Chairman Cecil J. Foster 
presided at the occasion, which included a 
social hour, a splendid dinner, and the annual 
business meeting. 
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Officers and directors elected for 1958 are Glenn E. Musselman, Secretar) 
as follows: Howard E. Bush, Jr., Treasure 
Leonard Cornitius, Chairman Robert E. Crosser, Director 
Tom Dillon, /st Vice Chairman John C. Lipscomb, Director 
L. P. Carr, 2nd Vice Chairman Hopce E. Mason 
John O. Phillips, 3rd Vice Chairman Section Editor 


North Carolina Section of ACSM Formed 


Following ACSM approval of a petition by Secretary & Editor—W. Thompson Cox, P.E., 
North Carolina members, the North Carolina P.O. Box 178, Gastonia, N. C. 
Section of ACSM was formed at its organiza- Treasurer—Fred B. Davis, R.L.S., 148% 
tional meeting at 2:00 p.m., Thursday, Janu- Brevard Court, Charlotte, N. C. 
ary 9, 1958, in the Salem Room of the Robert Edgar H. Kimmons, P.E., of 101 North 
E. Lee Hotel, Winston-Salem, N. C. The fol- Gregg St., Charlotte 8, N. C., who acted as sec- 
lowing officers were elected: retary to the petitioners, was appointed tempo- 
Chairman—Benjamin E. Kirkman, R.L.S., rary chairman by ACSM President Lyddan to 
Duke Power Company, Charlotte, N. C. organize the above meeting. Mr. Kimmons has 
First Vice Chairman—Robert P. Guarino, been designated as the Authorized Representa- 
P.E., 336 South Wren St., High Point, N. C. tive of the North Carolina Section and ap- 


Second Vice President—Mack M. Lewis, pointed Liaison Representative with ACSM. 
R.L.S., 230 Asheville St., Morganton, N. C. 
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IBM 650 for Highway Computations 


Automatic digital computers, | ~ a 





such as the one shown at the “ —— r 
right, can quickly solve engi- 
neering problems related to 
highway construction. It was 
on this premise that J. James 
Stone, Chief of the Battelle 
Memorial Institute’s Systems 
Engineering Division, recently 
organized the first Battelle- 
sponsored Workshop on High- 
way Engineering Applications 
of Automatic Computers. It 
was pointed out that at present 
a real limiting factor in how 
quickly the Nation’s highway 
system can be improved is not 
in the actual physical construc- 
tion, but in the engineering 
and design work that must 
precede ground-breaking. 


Some of the twenty state highway officials resentatives of The Ohio State University, Pho- 


and consulting engineers participating in the tronix, Inc., and the State of Ohio Highway 
Workshop, which ended October 4, 1957, are Department—demonstrated the use of com- 
shown working at one of the IBM 650 com- puters to solve such problems as cut-and-fill, 
puters at the Columbus, Ohio, research center. _ right-of-way, geometrics, and pier stress analysis 


Members of the Battelle staff—assisted by rep- 
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Annual Financial Statement 


As of December 31, 1957) 


INCOME 
Dues and memberships received ........ 1956 1957 oo +7 oa 
PD ob ccadcneebe been erwaane 3885 4067 $19,657.20 $20,408.13 
AP Pore eee eC $26 524 1,992.59 2,446.50 
DOR Ji cak ses ekebiawaaebae 18 24 575.00 625.00 
Previous year’s dues ee 179.00 402.00 
Re ae $329 4615 
PORE Ne Se coh ct.ca cxkeneaneeaenes $22,403.79 $23,881.63 
Pe PE SUES (ko on ices adoupecedweyes - 1,484.06 - 2,453.39 
Feel SOE. Cece ahd ole ducted oebadeb nee 20,919.73 21,428.24 
OE ae ye ee ey ee ee ee 304.56 494.83 
NL <a a's ba hankiulbek daeeWeRel so es owes eine 4,099.99 +.667.40 
INN Fa cin dle nk crass Wie Benet Ga aw a ee aed ore 816.44 1,390.58 
I ea a i a a re aa 4,696.30 6,731.22 
Coase eae, DEED abe ewes ceckkxburesweie $30,837.02 $34,712.27 
EXPENDITURES 
DOeeE (ae GOMERRY v0 5 inks baleen eh cae ee hed awe $16,870.93 $15,397.97 
enntens OG Lee DOCG. 56 och ce cecicdsncécancs — +,293.63 
Secretary's, Treasurer’s and Librarian’s expenses ...... 1,109.74 3,033.56 
EE UU, nas 0 ad nun bale a eke hae ka ewe 6% 262.52 $14.34 
Other expenses authorized by the Board of Direction ... 3,189.14 400.00 
Reside BPRS EUS ovewsdvareereuevyen $21,432.33 $23,539.50 
PE SUR EEEEER “o'o a:.a:o ead a aided Wek om ace ee ite oie oi $ 9,404.69 $11,172.77 


et SO so cal dade twas OO acetate wae $ 9,718.16 $23,667.61 


as 2G Dares BOSON ook ses eneccwn bees os 40,047.36 16,307.75 
PNY <3. enue eae Gann dallas & Welw ilen lc Gaetan me oi 764.56 3,102.07 
RUPEE COPE OCCT TOE Ce ae 760.96 #1.28 
OG EE cnx eeetb awe vias wesc senna nse 1,400.00 1,200.00 

cog ey, SE epee or ee $52,691.04 $74,318.71 

LIABILITIES AND NET WORTH 

MED GE GRRE: yx wa wick mo REE eae cs $ 1,309.03 $11,092.67 
| PT rere cre on ee 4,000.00 +,671.26 

Paras SEE okic cceceubeseeewas one aa $ 5,309.03 $15,763.93 
Ps WARE kenchdunaskaens obsess ieee eetes $47,382.01 $58,554.78 


Joun M. Amstapt, 


Diff erenc é 


+$ 750.93 

$53.91 
} 50.00 
4 93 OO 


ro) 1 
me ee DD G1) So OO 
Ch ee sr | Oo 


=) 
he 


2,789.14 
+$ 2,107.17 
+$ 1,768.08 


+ $13,949.45 
6,260.39 
2,337.51 

719.68 
200.00 
+ $21,627.67 


+$ 9,783.64 

671.26 
+ $10,454.90 
+ $11,172.77 


Chairman 


Budget and Finance 











NEW MEMBERS 


INDIVIDUAL MEMBERSHIPS DONNELLY, Ralph H., P. O. Box 246, Hagerstown, 


Md.—Vice President, J. B. Ferguson & Co. 


AAROE, Eugene, 6502 185th St., S.W., Lynnwood, DOUGHERTY, R. L., 1217 Ft. Worth National Bank 
Wash Surveyor, N. Henry Gellert & Associates Bldg., Ft. Worth, Tex.—Surveyor for Richardson 
AGUIRRE, Jorge Sotomayor, P.O. Box 4755, Ecua and Bass 
dor, S.A.—Draftsman, Empresa Electrica del DU Lag Lambert C., 5324 Que St., 8. E., Washington 
Ecuador, Ine. dD. ¢. Seance U. 8S. Navy Hydrographic 
AME SBURY, Kenneth, 1148 Bryant Ave., Bronx 59, Ottiee 


Y Student 





EDSON, Sanford E., U. S. Geological Survey, Box 
ie Ist Lt. Clarence D., Jr., 524th Engineer 133, Rolla, Mo.—Topographic Mapping 
Co. (Tope APO 403, N , , N. Y¥.—Suppl . —— — . . 
‘ d aeiates te a ow Sem z atin FAUCHEUX, William A., 4038 Jefferson Highway, 
and Maintenance Officer ‘ . . nO 
New Orleans 21, La.—Surveyor, Shell Oil Co. 
BATES, Carleton J., 20 Lakeview Dr., Norwalk, ee James A., U. S. Geological Survey, Box 
4 J Conn.—Chief of Party, Raynor Aerial Surveys 1; Rolla, Mo.—Cartographer 
BAUER, William J., Meissner Engineers, Inc., 300 FRANKS, J. RUSSELL, 8033 Darby Place, Los An- 
West Washington St., Chicago 6, Ll Senior Proj geles, Calif. Mathematician, U. S. Naval Air 
| ect Engineer Missile Test Center 
BEANE, Glenn P., 602 N. Owen St., Alexandria, Va GARDNER, William D., 1066 Beverly Road, Corona, 
BEITLE, Ralph L., 1109 N. Highland St., Arlington Calif. 
Va.—Cartographer, U. 8. Geological Survey GARRETT, W. Vance, P. O. Box 1492, El Paso, Tex. 
BELKIN, A. Leo, 149 West 8th Ave., Columbus 1, Senior Engineer, El Paso Natural Gas Co 
Ohio Cartographic Research Associate, Ohio GASTON. Jeb S.. Jr. I S. Geological Survey. 
State University Topographie Division, Denver Federal Center, 
BLALOCK, E. E., Jr., 203 Taylor St., Taft, Calif Denver, Colo 


Draftsman, Richfield Oil Corp. 


3 . HALCOMB, ae 
BLANCHARD, Berton L., 136 Hall St., Leominster 





S. Geological Survey, Box 








33, Rolla, Mo ‘opographie Engineer 
Mass Civil Engineer and Surveyor Alden 8S ‘ , r mo rapalc Raginect on 
Marble and Associates HALE, Russell L., U. S. Geological Survey, Box 133, 
BOOMHOWER, Milton A., 1505 Forest \ A Rolla, Mo.— Cartographer 
> wn 1 or Wo ores lew ve ¢ - - 

Opera ss Uae awl ; HARITONOVICH, Leonid, 3046 W. 12th St., Cleve 
BROWN Artl E R ‘ LB 150. D land 13, Ohio—Draftsman, Cleveland Surveys 
on rt 1 4 Lol t 0 o 1 i Lo = " - 

Ge Tg a eke Sat HENDERSON, Ray M., Consolidation Coal Co 

2 , Fairmont, W. V: Division Mining gir 
BROWN, John L., III, 1560 West 23rd St., Topeka dating pli gger pig wnrdingy gaged 

Kansas—Paden and Brown, Engineers HERITAGE, Thomas P., 1084 S. Greene St., Greens 

renee boro, N. C.—Thomas P. Heritage, Architect and 

‘ALON Bartolome H., 7163 N. Granercy PL, Los Engineer 

Angeles 38, Calif Draftsman, Pafford & Asso HERROD, Thomas E., Aerial Agricultural Service 

| ciates Inc., Geraldine, Mont.—President 
CARLSON, Victor J., Jr., Box 517, Issaquah, Wash HILL, Jackson N., Box 148, Channelview, Tex 
CARPENTER, Frank A., 1920 Hillside Dr., Falls Draftsman, Houston Light and Power Co. 

Church, Va Surveyor HINSHAW, Lee M., 2363 Elizabeth Ave... Winston 
CERTEZA, Tim, Jr., Certeza Surveying Co., P. O Salem, N.C.—Civil Engineer, 234 W. Liberty St 

tox 1688, Manila, P. I Vice President and Gen Winston Salem, N. C 

eral Manager HOAG, Arthur W. 370 Shelburne St Burlington 
CHASE, James W., 4725 54th Ave., S., Seattle 18 Vt.—Architect and Land Surveyor, Hoag & As 

Wash Mapping Supervisor, Seattle Engineering sociates 

Dept. HOFFMAN, Mark W., 1414 Perkiomen Ave., Read 
CHMIELE WSKI, Marvin, 135 Lawrenceville Road ing, Pa.—Draftsman and Surveyor, Gilbert Asso 

Trenton 8 J.—Map Draftsman, Bureau of ciates, Ine 

Planning # Development, State of N. J. HONTS, Robert, 2080 Macy St., San Bernardino 
CONERY, Frank A., Jr., 9 St. Elmo Road, Worces Calif.—Surveyor, California Division of Highways 

ter, Mass Owner, Frank Conery, Engineer and HUFFMAN, Eugene L., 338 Fudge St., Covington, 

Surveyor a.—City Engineer 
CONITZ, Prof. Merrill W., College of Engineering HUIE, Edward L., Morrow, Ga Land Surveyor 





University of Idaho, Moscow, Idaho—Assistant Huie & Co. 
Professor of Civil Engineering HUSEMEYER, William W., 1434 Federal Office 











COOK, George F., Jr., 3118 7th St., South, Arling Bldg., Los Angeles 12, Calif Geodetic Engineer 
¢ rf) ton, Va Land Surveyor Coast and Geodetic Survey 
COSKEY, Jack W., 2603 Seward Ave., Centralia, KAT TOUAH, George E., Box 393, Tripoli, Lebanon 
Wash Surveyor, Milwaukee Land Co. ‘eacher of Surveying and Allied Subjects 
COX, W. Thompson, P. O. Box 178, Gastonia, N. C KNISELY, Eugene W., 4474 Raleigh Ave., Alex- 
City Engineer, City of Gastonia andria, Va.—Chief of Party, Northern Virginia 
CREAPO, James F., U. S. Geological Survey, Box Construction Co 
133, Rolla, Mo Cart apher KRAMER, John P 2517 Kentucky St., Topeka 
CROWDER, George A., Southern Indiana Engineer Kans Project Engineer, Allied Engineering Co 
ing Co., 154 Brown St., Columbus, Ind 
- ‘ “ : : sKONARD, Willis 22 Miner St., Brevard, N. C 
CURTIN, John D., Jr., Box 69, B.F.D. 1, McLean, MONARD, William, 122 Miner St., Brevard. 
Vi Cartographer (Ge tic), Art Map Service es. -. 
ee, Keener 1A es cliapaainl LEVSTONE, Kenneth J., 4339-A Second Ave., Fort 
DAVIS, Fred B., 1483 Brevard Court, Charlotte, Knox, Kentucky—Topographic Engineer, 8 
N.C Surveyor Army 
DIGIULIAN, John P., 6218 18th Road, N., Arling LLOYD, Earl, State Engineer's Office, Cheyenne, 
ton 5, Va Instrumentman, Northern Virginia Wyo.—State Engineer 
Construction Co. LONNBERG, James E., P. O. Box 558, Redding, 
DODDS, Robert M., Lorenzi, Dodds and Gunnill, Calif—Land Surveyor, Clair A. Hill & Associates 
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Further Comments on the Relationship 
of Forestry and Land Surveying* 


By LOUIS N. A. SEEMAN 





CHIEF SURVEYOR, OLIN MATHIESON CHEMICAL CORPORATION 


Being both a graduate forester and a regis- 
tered professional land surveyor, I would like 
to comment on the proposed registration of pro- 
I am entirely in favor of the 
who do work 
that in any way affects the pocketbook of the 
public, either present or future. But I do feel 
that a forester should be limited in his field of 


fessional foresters. 


registration of all foresters any 


activity, especially as pertains to surveying. 

I see no real reason for amending any of the 
State laws on licensing or registration of land 
The that 
would be in the definition of profes- 
forester. A 
encroach 


surveyors. only change may be 
needed 
sional land surveyor and/ot forest- 
more on the 
real estate agent’s field than on the surveyor’s 
field. 

Of course the forester must know the boun- 
dary of the land in his charge to limit the cul- 


tural 


activities actually 


ers 


and 
And as mentioned, 


activities necessary for the growing 
harvesting of a timber crop. 
he must be able to determine if the number of 
acres he is dealing for in a purchase are actually 
available as described 


A foreste1 


no other 


must be taught surveying, if for 
“land 
We aren't all fortunate enough to have 
farm. He needs 


to know where to look for corners and boundary 


reason than to give him some 
sense.” 
been reared on a backwoods 
lines, as he works across the property that is in 
his charge. He lines 
where they become partially obliterated by log- 
ging, fire, or storms. He 
about surveying to reset 


must be able to recover 


must know enough 
a corner, should it be 


He should 


also be able to determine whether or not a sur- 


“drug out” by skidding a log over it. 


vey is erroneous, and approximately how much. 

All the surveying a likely to be 
called upon to do will either be a retracement 
of an older 


forester is 


survey or a subdivision of such a 


survey. As long as the forester confines his sur- 


* Reprinted by from the 
1957 issue of the Journal of Forestry. 
** Member of ACSM 


permission August 


veying to the freshening or retracing of old sur- 
veys, he will never encroach upon the surveyor’s 
work. 

However, should the freshening or retracing 
of a line bring on a controversy or threat of 
controversy between land owners, then the prob- 
lem is strictly in the realm of the land surveyor. 
If the sickness is too serious for first aid, call 
a doctor. 

Foresters know wood identification and soils 
and can identify the kind of tree that stood on 
a certain spot. The length of time this can be 
determined depends on the species and whether 
or not the stump burned. The soil will show 
the location of a tree, and often the location of 
a post set for a corner. Foresters also have a 
good knowledge of how long it has been since a 
creek or road has been changed. 

A surveyor is better trained in technique and 
usually understands all types of error better. He 
has a better sense of the legal and conformable 
aspects of a survey. Most engineering schools 
than do for- 
as to procedure and as to 


give a better background of law 


estry schools, both 
the precedence of monumentation and other evi- 
dence. 

Most surveyors are better trained in how to 
handle various surveying instruments, their capa- 
bilities and the checking 


means available for 


the results of their work. This means that a sur- 
veyor will be able to better describe points on 
the ground, or inversely, to better locate on the 
ground points described in a deed 


If all 


dence and monuments 


surveyors could find and identify evi- 
as well as foresters can, 
their training would be considerably better than 
it now is. 

that the 


their work to resetting corner posts and retrac- 


My suggestion is foresters confine 
ing marked land lines, and of course, measuring 
the length of all retraced lines and determining 
the bearing thereof. But if a line cannot be 
retraced, or if a controversy arises, then call in 
a registered professional land surveyor and help 


him find all the available evidence. 
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The ZEISS Ni2 
Self-Leveling Level 


This amazing new instrument cuts level- 
ing time and costs in half. It sets a line 
of sight precisely level automatically. A 
remarkable new invention, the Com- 
pensator, built into the telescope levels 
the line of sight for you in a matter of 
moments. It performs any kind of level- 
ing, from rough cross sectioning to 
first order work. Bench-mark leveling, 
using two rods, is almost twice as fast 
with the Ni2 as with an ordinary level. 
Cross-sectioning with many sights from 
one set-up is even faster. Accurate up to 
+ 0.02 ft. per mile, the Ni2 is as rugged 
as its appearance suggests. 





Drafting, 
Reproduction and 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


KEUFFEL & ESSER CO. 


EST. 1867 
New York + Hoboken, N. J. 


Detroit + Chicago + St. Louis + Dallas 
San Franciseo «+ Los Angeles + deattle + Montreal 
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hd FILM 


for making maps by the 
superior system of SCRIBING 








The U. S. Government has pioneered in recent years in making 
multicolor maps by the revolutionary scribing process. For 
this greatly improved system K&E has developed STABILENE 
FILM, a product as superior for the purpose as is the new 
system itself. 
A film with extreme dimensional stability, STABILENE FILM 

offers these definite advantages: 

1. It has very high transparency. 

2. It is free from fibers. This gives it a smoother drawing 
@ 16 surface. There can be no background of fiber pattern 

on reproductions made from the film. 

3. It is flexible and can be handled freely. 

4. It has high initial tear strength. 

5. It is economical in cost. 
Already, STABILENE FILM has found wide use in map making 
by private as well as public organizations. It is available with 
either a translucent surface for pencil and ink drawing, or with 
scribe coat for scribing, also sensitized for making reproduc- 
tions. Scribe coat permits scribing of fine, sharp, clean lines 
without chipping at intersections or edges. For further informa- 
tion about this great advance in map making, write Keuffel 
& Esser Co. 


KEUFFEL & ESSER CO. 
New York + Hoboken, N. J. 
Detroit * Chicago * St. Lovis * Dallas * San Francisco 
eis Los Angeles * Seattle * Montreal 
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MORE CONFUSION? 
\ short article in Civil Engineering, Febru- 
ary 1958, page 96, bearing the title “Consultant 
Held Not Subject to Fair Labor Standards Act” 


would seem to indicate that the last word has 
not yet been said in the matter of whether or 
not plans and specifications are “goods for 


commer¢ e.” 
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Gravity Measurements at Sea 


The first successful surface measurements of 
gravity in the open sea were made on Novem- 
ber 22, 1957, by J. Lamar Worzel of the La- 
mont Geological Observatory. The measure- 
ments were made as part of a program to chart 
gravity variations throughout the world during 
the International Geophysical Year. 

A newly-developed sea gravimeter was used 
to make the unprecedented surface measure- 
ments. The instrument was mounted on a gyro- 
stabilized platform installed aboard the USS 
Compass Island. Previously, gravity values fot 
ocean areas had to be measured in submarines 
submerged to quiet depths. 

The difficulty of obtaining and fitting sub- 
marines for this purpose reduced to a minimum 
gravity data for the 80 percent of the earth’s 
surface that is covered by water. The new sea 
gravimeter, developed by Anton Graf of Mu- 
nich, Germany, now makes it possible to take 
gravity measurements simply and expeditiously 


any place on the ocean surface and thus assures 
that data long needed but difficult or impossible 
to obtain will now be available. 

To date there have been only about 4,000 
measurements of gravity at sea made throughout 
the world. Roughly half of these have been 
made by the Lamont Geological Observatory 
in the past 10 years, using pendulums carried in 
submarines. 

The USS Compass Island \eft New York No- 
vember 18 and returned November 22. The 
surface gravity measurements were begun 200 
miles southeast of New York on November 22. 
They were continued on a track moving from 
the deep ocean basin across the continental 
slope and onto the continental shelf, ending off 
Long Island. 

Data obtained with the new gravimeter on the 
surface were checked against readings made in 
the same area aboard the submarine USS Tusk 
in 1947. 
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PHOTOSTEREOGRAPH MODEL BETA 2 


@ Highest order accuracy, universal stereoplotter and aerial 
triangulator. 


@ Digital read-out compatible with any standard computer. 
@ Simplicity of operation and maintenance. 

@ Responsible domestic factory representation. 

@ Surprisingly low cost. 


Your inquiries are requested 


OMI CORPORATION OF AMERICA 


ENGINEERING and SALES OFFICES EXECUTIVE OFFICES 


512 North Pitt Street, Alexandria, Virginia 286 Fifth Avenue, New York 1, N_Y. 


OTTICO MECCANICA ITALIANA e¢ Rilevamenti Aerofotogrammetrici s.p.a. Via Della Vasca Navale 81 (Roma) 
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APPLICATION FOR MEMBERSHIP 


I am interested in surveying and mapping and hereby apply for membership in 
the American Congress on Surveying and Mapping. I enclose $5.00 (U. S. and 
Possessions), $6.00 (Foreign) in payment of annual dues. 


(Send to: Chairman, Membership Committee, 
905 Washington Bldg., 1435 G St., N.W., Washington 5, D. C. 

















Reprints of Articles 


Reprints in quantities of 50 or more may be obtained of any article appear- 
ing in this issue. Orders must be placed with the Editor-in-Chief, Howard S. 
Rappleye, 6712 4th St., N.W., Washington 12, D. C., not later than 3 weeks 
after publication. Authors who wish reprints of their articles may so indicate 
when manuscripts are submitted. Approximate prices of reprints follow: 


Without Covers 


Number 4 pp. 8 pp. 12 pp. 16 pp. 20 pp. 24 pp. Covers* 
50 $13.25 $21.50 $32.00 $34.00 $44.50 $52.75 $10.50 
100 $13.75 $22.50 $33.50 $35.50 $46.50 $55.25 $12.50 

Add’l 100s $1.10 $190 $290 $290 $400 $490 §$ 4.10 


* Heavy paper covers—over and above the cost of reprints without covers. 
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A thick copper 
covering pre- 
vents corrosion, 
while the steel 
core provides 
strength and 
rigidity for easy 
driving. The 
Copperweld 
Molten-Weld- 
ing process 
makes the two 
metals 
inseparable. 


*Trade Mark 
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. to handle 


to drive 

to locate... 
and they’re 
permanent! 





Non-Rusting 


SURVEY 


an 
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O MARKERS 
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At little cost, Copperweld* Survey 
Markers protect-the investment of the 
original survey. They can’t rust or rot, and 
they're simple to install—won’t splinter 
or break. The bronze head can be readily 
center punched for precise reference. 
Want more details on this economical 
method for identifying survey points per- 
manently? Write for Bulletin No. 144. 


Standard length is 3 feet—other sizes made 
to order. Packed 10 markers to a carton. 


COPPERWELD STEEL COMPANY 
WIRE AND CABLE DIVISION +  Glassport, Pa. 
For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 
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FILOTECNICA SALMOIRAGHI was founded in 1865 in 
Milano, Italy, as a training and research center for Optical 
Engineers. 


Experimental work quickly led the organization into the field 
of specialized manufacturing of precision surveying, engi- 
1eering and optical instruments. 


Today, each unit of the F/S line of Levels, Theodolites, and 
Me Planimeters embodies features developed during the Com- 


pany’s 93 years of research and manufacturing experience. 


SELF-LEVELING 
F/S LEVEL 


Model 5173 
Automation Cuts Costs 


Once a bull's eye bubble is just 
roughly centered, the suspended 
leveling unit keeps automatically 
the line of sight within 2 seconds 
from the true horizontal. The instru- 
ment can be set up 3 times faster 
than an ordinary level, and has no 
sensitive vial requiring adjustments 
for temperature. 





® Periscopic Telescope, ctd. optics 
®@ Erect images, 24X magnification 
® Accuracy up to 0.025 ft. per mile 
@ Micrometer reading to .0002 ft. 
® Servicing by factory specialists 
F'/S offers a complete line of high 
quality engineering instruments. 
Ask your nearest dealer or write 
today for detailed literature. 


FILOTECNICA 
SALMOIRAGHI, mec. é 


41-14 24th St., L.I.C. 1, 
DEALERS’ INQUIRIES een 





F/S DISTRIBUTORS: The A. Lietz Co., San Francisco and Los Angeles, Calif —National 
Blue Print Co., Chicago, Ill—Watts Instruments, Columbus, Ohio—Geo. F. Muth Co., Inc., 
Cit) Wash., D. C.— CANADA: Instruments 1951 Ltd., Ottawa, Toronto, Regina, Montreal. 
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STANDARD 
MODEL 


RYKER 


M-11 STEREOSCOPE 


HARRISON C. RYKER, 


1209 - 8th Ave. 


FOLDING TRIPOD BASE 
FOR FIELD USE. 


SMALL OR LARGE BRACKETS 
FOR USE IN OFFICE. 


BINOCULAR MAGNIFICATION 
FROM 3.6 X TO 7 X. 


VARIABLE MAGNIFICATION 
ADJUSTMENT PERMITS 
EQUALIZING PHOTO SCALES 


Circular on Request 


INC. 


Oakland 6, Calif. U.S.A. 











Try RAPID TRAVERSE TABLES 
with its patented plastic calcu- 
lator for computing coordinates, 
latitudes and departures. 


RAPID TRAVERSE TABLES con- 
tains multiples of natural sines 
and cosines computed accurately 
to five decimal places. Printed in 
large type, clearly explained, pa- 
per bound, and mailed postpaid 
anywhere for $5.00 per copy, 


RAPID TRAVERSE TABLES may 
be ordered from Leo Jean Gold- 
smith, 1363 Elevation Road, San 
Diego 10, California. 


RAPID TRAVERSE TABLES 





UNDERWATER SURVEYS 


MADE EASIER WITH NEW 


SURVEY iliicageocilagy 


MODEL ES i30 Completely portable, 
lightweight ... four seale ranges 0/65 
feet, 60/125 feet, 120/185 feet and 
180/245 feet. Accuracy + % of 1%. Op 
erates on 6 or 12 volts pc or 115 volts 
AC. Single transducer. Weighs under 40 
Ibs. Base price of instrument $1175. 


FOR SUBMARINE ENGINEERING, 
CHANNEL INSPECTION 
THE BLUDWORTH MARINE—GPL 


Low-cost RADAR 


. KELVIN HUGHES TYPE 14 


Lighter weight, easier installation. New 
style antenna scanner, 60 kw peak bore 
transmitter, 5 scale ranges: %% to 3, 6, 
2, 24, and 48 miles. Easily re ad’ 9” 
screen, 


Brochures Mailed on Request All Prices F.O.B. New York 


BLUDWORTH MARINE 


a of KEARFOTT COMPANY Inc 
1500 Main Avenue, Clifton, N.J. 


Precision Built Electronic Equipment Since 1926 
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Presenting... 


The KERN 
NK3 Level 


“Truly to-morrows 
level today” 





The ULTIMATE in QUALITY & PRECISION 


yet priced competitively with levels of less modern design & accuracy. 
Catalogs giving complete descriptions and prices of the NK3 as well as 

other modern instruments of the KERN Line, will be gladly sent on request. 
Remember—“There is no better way to call attention to yourself and your 

progressive engineering teclniques—than to use a Kern surveying instrument.” 


SURVEYING INSTRUMENT REPAIRS 


We have the most modern, newly and completely equipped instrument re- 
pair shop in the south. Our equipment includes the best factory designed collima- 
tors for adjusting in this part of the country, also we have new microscope 
equipped devices for centering horizontal limbs and verniers, special mandrels, 
taps and dies and other fixtures and tools for the factory type repair of your 
instruments. Our supply of parts are all new and factory made. We do not “can- 
nibalize” old instruments for parts or use any old worn material in our repairs. 
We have new factory parts for most popular makes of instruments—and our 
prices are consistent with the quality of the work performed. We can give as 
prompt service as the magnitude of your repair job will allow. 


Southern KERN Distributors 


R. L. SARGENT CO. 


M & M BUILDING Telephones: ry yal HOUSTON 2, TEXAS 


ENGINEERS & SURVEYORS INSTRUMENTS 
SALES — RENTALS — REPAIRS 
INSTRUMENTS BOUGHT & SOLD 

STEEL TAPES, RANGE POLES, LEVEL RODS 


“Instruments sold and repaired by the R. L. SARGENT COMPANY are 
in service all over the world.” 
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TRANSOGRAPH 


widun 
hs color tints 


CHART-PAK, INC. ~+- Leeds, Mass. 





CONTAK screens and symbols. 
Surface printed patterns on clear 
acetate. Areas easily removed 
where desired. Heat resistant 
non-wax pressure adhesive 
leaves no residue. Prefixed Con- 
tak recommended for blueprint 
repros. 85¢ per sheet. Ask your 
blueprinter, art-drafting supply 
dealer or write for charts and 
data. 


A Division of 








2525 
REVIEW QUESTIONS 
FOR SURVEYORS 


Russell C. Brinker. The most comprehensive 
work of its kind ever publishe wi This unique 
book—now in the 5th Edition covers practic _ 
the whole range of modern surveying. An idea 

uid for surveyors, engineers, geologists, — 
irchitects, etc, it presents pro | se ind multiple- 
choice, true-false and ompletion-type questions, 
taken from civil | service tests and the professional 
registration examinations of 25 states. Includes 12 
complete land surveying registration examinations 
from ten states, and over 1,300 tabulated answers, 
containing new and unusual information. Includes 


list of abbreviations and symbols. Book also sup- 
plements all the standard te xtbo oke 159 ills., 200 
pp. Spiral Bound, 8%” x 11” $3.50 


AERIAL PHOTOGRAPHS 
IN FORESTRY 


8 ophe n H. Spurr. This practical book pro 
de tailed description of all phases of aerial 

irveying and its application to forest mapping. 
Includes topographic mapping from aerial photo- 
graphs, transfer of detail from single photographs 
plus material on forest inventory and other 


phases of forest management. Fully explains the 
taking and interpretation of aerial photos. 113 
ills.. tables: 340 pp $6.50 


Order your books from: 


THE RONALD PRESS COMPANY 


~ BEST le Cl aed la ae 











WORLD WIDE 
HELICOPTER SERVICE 





Short or long term hire 


AUTAIR HELICOPTERS 


75 Wigmore Street 
London W.1. England 


P.O. Box 186 
Kalulushi 
N. Rhodesia 
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TELLUROMETER SCORES AGAIN 
In a test demonstration held near Doylestown, 
Pa., November 13, 1957, engineers of the Aero 
Service Corporation, using Tellurometer equip- 
ment, measured a line 27,414 feet in length to 


Save time an accuracy of four inches or better (1 part in 
‘ 82,000 or better) in about an hour. It was 
Save money estimated that the measvrement of this line by 


conventional methods would have taken a three- 
man party at least two days—and the accuracy, 
in all probability, would have been considerably 
less than that attained by the use of the Tellu- 
romete! 


NEW EDITOR FOR “CALIFORNIA HIGH- 
WAYS AND PUBLIC WORKS” 


Kenneth C. Adams, Editor, California High- 


ways and Public Works, having reached the 





mandatory age for retirement, has had to re- 





linquish the editorship of that magazine. The 

new editor, Richard Winn, who took over with 

Adjustable double bubble always the November—December 1957 issue, is a gradu- 
visible THROUGH SAME EYEPIECE —— 3 epee gris . 

ei nee Gs ee eee ate of the University of California and was a 








reporter with the Oakland Tribune until the 


outbreak of World War II. He served with the 
Navy until retired from active duty with the 
rank of Commander. His experience in news- 
paper work and in public information work wit! 


ith 


the Navy form an excellent background for 





service in the new post, which was attained as 
a result of a civil service examination 


TO MOVE OR NOT TO MOVE 


Surveyors are often called upon for unusual 
chores. In the southwest sec tion of Washington 
there was a liquor store. The area is slated for 











redevelopment and the liquor dealer must 
out of business or relocate his store. 

The success of his fourth attempt to relocat 
hinges on the findings of the District Survevor’s 











Office. 

@ No need to turn telescope dur- It seems that a rival liquor dealer, located 
ing leveling up only a few blocks from the propossed address 

© American type—erecting eye- for the relocated store, is opposing the applica- 
piece, 4 leveling screws tion on the grounds that his store can well 

@ Unbelievably fast and accurate, handle all the trade in the area and that the 
yet simple-to-use. Economical! owners of 76 percent of the property within the 
Mail this coupon _—_— s 6 sige sapere eras foot radius are opposed 


The District Alcoholic Beverage Control 
Board has called upon the District Surveyor to 





check on the matter. If he finds that 51 percent 
of the land within the prescribed radius is owned 





by parties opposing the relocation, the applica- 
tion will have to be denied. 


instrument Corp. of America 
45-22 Pearson St., Long Island City 1, N. Y. 








Captain John Smith’s Map of Virginia 


An attractive facsimile of Captain John 
Smith’s famous map of Virginia—reproduced 
from an engraving in the Library of Congress— 
went on sale at the Library, May 16, 1957, with 
the formal opening of an exhibit celebrating 
the 350th anniversary of Jamestown, Va. 

The facsimile may be purchased for $1.75 at 
the sales desk in the Library’s Main Building or 
by mail from the Card Division, Library of 
25, D. C. (Checks 
should be made payable to the Treasurer of 
the United States. 


Congress, Washington 
This publication cannot be 
charged to established accounts in the Card 
Produced by collotype on fine, im- 
ported paper, the facsimile measures approxi- 
mately 16 by 19 inches and is suitable for fram- 


Division. 


ing. A brochure on the history and importance 
of the map accompanies it. 

Captain John Smith’s Map of Virginia is the 
first facsimile to be published with funds from 
the Verner W. Clapp Publication Fund. Mem- 
bers of the staff of the Library of Congress 
established the fund in October 1956 as a gift 
to their institution; its purpose—to honor the 
fund’s namesake in farewell. 

When Verner W. Clapp resigned as Chief 
Assistant Librarian to become President of the 
Council of Library Resources, Inc., his cowork- 
ers chose to realize one of his pet enthusiasms as 
a tribute to him and his 33-year career in the 
Library of Congress. A bibliophile with un- 
flagging interest in fine typography, Mr. Clapp 
had an enduring wish to share the Library’s 
treasurers with the public through facsimiles. 
He had always wanted to make information 
about its rare books, prints, maps, and manu- 
scripts widely available through self-supporting 
publications—in short, through revolving funds 
that could continue to be used to reproduce the 


Kargl Company, Inc., 


We have received a copy of “Special Bulletin 
No. 2” recently issued by the Kargl Company, 
Inc., of San Antonio, Texas, which appeals to 
us as a nice idea. We quote the first paragraph 
of this one-page bulletin. 

“The purpose of this bulletin is to answer 
many requests for a list of information sources 
pertaining to Photogrammetry and Aerial Sur- 
We hope this 
information will be of value to you.” 


veying and Mapping in general. 


There follows a list of six books, with neces- 


Library's fine materials in American history, art, 
and science. The facsimile of John Smith’s 
map is the first realization of that wish through 
the staff's gift to the Library. 

Published in 1612, Smith’s map was the first 
to show the coast and inland regions of Vir- 
ginia, Maryland, and part of Delaware in detail 
and hence is among the significant records of 
colonial America. The surveys and explorations 
incorporated in it are a vital and exciting part 
of the Jamestown story. Among the band of 
men who landed there on May 14, 1607, to es- 
tablish the first permanent settlement in North 
America, Captain Smith 
popularly remembered 


the only one now 
was under arrest. Soon 
cleared of the charges, he became a leader in 
the colony and headed an exploring party that 
surveyed the inland wilderness. His dramatic 
exploits have been well publicized, but not his 
tangible and lasting contributions to American 
historiography and cartography. His vivid de- 
scriptions of the Virginia colony were recorded 
in letters, books, and pamphlets, and his de- 
tailed and remarkably accurate map of Virginia 
is a treasured heritage. 

Engraved by William Hole, the original map 
went through numerous editions, and a number 
of additions and modifications were made on 
the engraved plate during the twenty years 
after the first printing. The engraving from 
which the Library’s facsimile is reproduced in 
exact detail contains changes probably made on 
the plate in 1624. Besides presenting the topo- 
graphical features, it is adorned with an illus- 
tration of the interior of Chief Powhatan’s lodge, 
a sketch of one of the Sasquesahanock Indians, 
the royal coat of arms, Smith’s coat of arms, a 
sea monster, and a sailing vessel. 


Special Bulletin No. 2 


sary information as to source and price; infor- 
mation about the American Society of Photo- 
grammetry and the American Congress on Sur- 
veying and Mapping; information about Photo- 
grammetric Engineering and SuRVEYING AND 
MapPiING; a note on a publication regarding 
photographic materials; and a note concerning 
the U.S.G.S. “status maps” on aerial photog- 
raphy and topographic mapping. 

A lot of useful information and all on one 


letter-size sheet. —EpITor 
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UNI-GRAVER 


TRADE MARK 


4 
= 





SCRIBING INSTRUMENT 
for paint-coated 
plates 


The UNI-GRAVER employs either needles or 
flat blades in an interchangeable adapter (Pat 
No. 2,735,177, 2,735,178, 2,782,501). Con- 
structed of nickel-plated brass with wrinkled 
finish, it is fitted with a Bausch &G& Lomb 2” 
focal length optic, adjustable at any position 


All Instruments Guaranteed Unconditionally For Workmanship And Materials 
See our Catalog for details on the various adaptations of the UNI-GRAVER, the UNI-DOTTER 


and the fine-line UNI-PENS. 





UNi-DOTTER 


TRADE MARK 


aa 





FOR MAPS ENGRAVED 
ON COATED PLASTIC 
SHEETS 


The manually-operated UNI-DOTTER is de- 
signed to mechanically engrave dot symbols, 
both uniform and clear, for maps engraved on 
coated plastic sheets. It is manufactured of 
nickel-plated brass with wrinkled finish and 
mounted on a plastic base. (pat. pending). 





|_ UNIVERSAL INSTRUMENT CO. - 3807-11 Bunker Hill Road, Brentwood, Md. * WA 7-8957 


President of the United States 
Wants Reports Clarified with Maps 


President Eisenhower orders the Central In- 
telligence Agency to clarify daily intelligence 
digests by use of maps and red arrows if busy 
top level administrative officers are expected 
to read them. 

The above action is reported taken recently, 
following a complaint by CIA that the Ad- 
intelligence 


ministration was ignoring the 


agency’s findings. The President is reported 
as saying the reports were ponderous and re- 
quested that the scholarly digests be redrafted 
in more popular and brief text style, with the 
subject areas of discussion outlined on maps and 
with strategic points spotted with red arrows. 
Director Dulles of CIA was assured by Presi- 
dent Eisenhower that briefer summarized re- 
ports with explanatory maps would be reviewed 
daily by the Administration’s top policy makers 


Last year, Nelson A. Rockfeller, chairman of 


the President’s Advisory Committee on Govern- 
ment Organization, suggested reviving the 
White House’s World War II Map Room to 
facilitate the Administration’s understanding of 
fluctuating world problems, feeling that the use 
of maps would dramatize and more graphically 


express both military and economic situations, 


It has often been expressed by ACSM pro- 
ponents of map use that many reports and 
project analyzations could well be supported 
with map information to facilitate better and 
more comprehensive understanding in matters of 
magnitude and complexity concerned with fi- 
nancial and operational administration matters 
The cold facts of 
words and figures become graphic with charts 


Wa ter S. Drx 


of industry or government. 


and maps. 


Executive Secretary, ACSM 








Announcing 





ACSM Western U.S. Regional Meeting 
October 10-11, 1958 


to be held at 


County Fairgrounds Auditorium 
Monterey, California 


Aimed at the interest and attendance con- 
venience of ACSM members located in the 
western regions of the United States who do 
not regularly have opportunity to attend ACSM 
annual conventions in Washington, D. C., the 
Western Regional Conference and Exhibit is 
planned in conjunction with ACSM Northern 
California Section’s Fifth Annual Surveyor’s 
Workshop, which, staged in one of the West 
Coast’s popular resort and convention centers, 
has become a well attended yearly event. At- 
tractive as a vacation spot, the Monterey Pen- 
insula area, located between San Francisco and 
Los Angeles, is noted for deep sea fishing and 
other recreational advantages including several 
famous golf courses, one of which—Pebble 
Beach—was recently seen featured on television 
during the Bing Crosby tournament by viewers 
across the nation. <A cordial invitation extends 
to ACSM members, north, south, east, and 
west, and their friends, to combine professional 
business with pleasure while attending this con- 
vention on the Pacific Coast. 


Meeting arrangements are well under way, 
spearheaded by ACSM Vice President George 
C. Bestor and the ACSM Northern California 
Section, whose chairman, Charles O. Green- 
wood, announces the following committee chair- 
manships: 

General Chairman—George C. Bestor, P. O. 
Box 3045, Carmel, Calif. 

Local Arrangements—C. A. Wooldridge, Jr., 
Carmel, Calif. 

Program—C, J. “Mike” Aggeler, San 
Francisco, Calif. 

Publicity and Attendance—William A. White, 
Sacramento, Calif. 

Exhibits—John Eaton, San Francisco, Calif. 

Program items under consideration include 
field demonstrations of latest surveying equip- 
ment; review of national issues of professional 
interest to surveyors, including discussion of 
recently distributed first and second interim 
reports on status of surveying; and presentation 
of technical subjects in all branches of surveying 
and mapping and related sciences. 


Bibliotheca Cartographica 


Bibliotheca Cartographica is a new interna- 
tional biblography of cartographical literature 
which will be welcomed by all researc hers in 
this field. It is compiled under the joint editor- 
ship of Karl-Heinz Meine, (Frankfurt a/M), 
Dr. H. Kramm (Marburg), and Dr. R. D. 
Schmidt (Remagen), and published by the 
German Bundesanstalt fiir Landeskunde, Re- 
magen. Contributing editors are listed for 
Belgium, Germany, France, Italy, Yugoslavia, 
Austria, Poland, Sweden, South Africa, South 
America, and the United States. 

This serial sponsored by the German Gesell- 
schaft fiir Kartographie, is planned for semi- 
annual publication, but the first issue (1957 
includes numbers 1 and 2. It includes 950 
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entries arranged under twelve major subjects 

e.g. General Publications, History of Cartog- 
raphy, Applied Cartography, Use and Applica- 
tion of Maps, etc.). The table of contents is 
in English, French, and German. 

Entries in the volume in hand range in date 
from 1954 through 1956, and supplement list- 
ings in Kosack, H.-P. and Meine, K.-H. Die 
Kartographie 1943. Eine bibliographische Un- 
tersicht (Lahr/Schwarzwald, Astra, 1955 

The classified arrangement of the entries is 
supplemented by an alphabetical list of authors. 
The serials cited most frequently are also alpha- 
betically listed. 

Water W. Ristow 
Library of Congress 
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Cumulative Index 
SURVEYING AND MAPPING 
Volumes XVI and XVII 


This index, compiled by A. J. Wraight, includes all principal articles and all the news items, 


that have reference value that 


of SURVEYING AND MappPInc. 
References are 


shorts, etc., 
1957 
other items by subject only. 


through each volume. 


The following issues were published in 


VOLUME 


Jan.—Mar. (pp. 1-98 
Apr.—June (pp. 99-246 


VOLUME 
Jan.—Mar. (pp. 1-112 


Apr.—June (pp. 113-232 


PRINCIPAL ARTICLES 


Accuracy over Short Distances with the Model 4 
Geodimeter, MILTON E. COMPTON, XVII-425 
Additional Audio-Visual Aids, KENNETH 8. CUR 

TIS, XVI-49 


Additional State Laws Defining Land Surveying 


VICTOR H. CHE NT, XVI-299 


Aeronautical Chart, New Design Features for the 


World, COL. RICHARD W. PHILBRICK, XVII 
B01 

Aeronautical Charting, Recent Trends in, FRANK 
E. MeCLUNG, XVII-179 

Alaska’s Brooks Range, Field Operations for Map 
ping, J. E. MUNDINE, XVII-270 

Alaska’s Brooks Range, Twin Photography for Map 
ping, HUGH B LOVING, XVII-263 

Annual Meeting, The Sixteenth, XVI-113 

Annual Meeting, The Seventeenth, XVII-131 

Application of the Least-Squares Method to Plane 
Coordinate Conversion, HENRY G. WEISSEN 
STEIN, XVI-174 

Applied Cartography, The Esselte Conference on 


CHARLES 8. SPOONER, JR., XVII-55 

Apprentice Program, Wisconsin Land Surveyor, IN 
DUSTRIAL COMMISSION OF WISCONSIN 
XVII-419 

Approach to Design of 
JOHN E. DORNBACH, 

ATHERTON, TRACY L.. 
Cooperative Mapping Program, XVI-459 

Audio-Visual Aids, Additional, KENNETH 8. 
TIS, XVI-49 

Background 
GEORGE F 


Terrain Representation, An 
XVI-41 
A Report on California's 


CUR 


and Development of Cadastral Surveys 


TYRRELL, XVII-33 





BARRY, BR. AUSTIN: MOFFITT, PR ~ FRAN 
CIS H.: WHITMORE, GEORGE D.: WEEDEN 
PROF. HARMER A and QUINN, AL ¥ REI 
Professional Status of Surveyors and Mappers 
(A Panel Discussion), XVI-181 

Base Lines Control Sunshine Skyway in Florida 


Sea-Going, PETER A. HAKMAN, XVI-273 


Base Resection, A Formula for the Probable Error 
in an Inaccessible, ERWIN SCHMID, XVII-162 
BEAN, HERBERT; THORPE, CLIFFORD A.: 
30LTER, WARD: DAVATZ. =.: BENJAMIN. 

R. M.: HARKNESS, DANIEL. PRICE. E. M 
WALDENBURG, GUS: ond CHIKOFSKY. 
SUNNY, Is Surveying and Engineering Equip 

ment, Available Today, Satisfactory? (A Panel 


XVII-391 


Discussion), 


were 


to volume and page, for 


published in volumes XVI (1956) and XVII 


The principal articles are indexed by subject and author; 


pagination is continuous 


1956 and 1957 


XVI 


1956 


July—Sept. (pp. 247-406 
Oct.—Dec. pp. 107-534 


XVII—1957 


July—Sept. (pp. 233-352 


Oct.—Dec. (pp. 


Indiana's New Mapping 


BECHERT, CHARLES H., 
XV 


Program, } 1-467 





BENJAMIN, R. M.; THORPE, CLIFFORD A 
BOLTER, WARD; DAVATZ F. E.: HARKNE Ss. 
DANIEL: PRICE, E. M.; WALDENBURG, GUS 
CHIKOFSKY, SUNNY; and BEAN, HERBERT 
Is Surveying and Engineering Equipment, Avail 


able Today, Satisfactory? (A Panel Discussion), 
XVII-391 

BERTHELSEN, BARBARA P., Library Has Maps of 
All Places, XVII-187 

BOLTER. WARD H., The Self-Indexing Alidade, 
XVI-157 

BOLTER, WARD; THORPE, CLIFFORD A.: DA 
VATZ, F. E BENJAMIN, R. M HARKNESS 
DANIEL: PRICE, E. M WALDENBURG, GUS: 
CHIKOFSKY, SUNNY; and BEAN, HERBERT, Is 
Surveying and Engineering Equipment, Available 
Today Satisfactory ? (A Panel Discussion) 
XVII-391 

Boundaries Proposed Map Symbols for River 
ABRAHAM M. HIRSCH, XVI-279 

Brooks Range Field a for Mapping 
Alaska's, J MUNDINE, XVII-270 

Brooks Range. Twin Photog to yhy for Mapping 
Alask’s, HUGH B. LOVING, XVII-263 

BROWN, CURTIS M., Interpectation of Deed Words 
XVII-159 

Cadastral Surveys, Background and Development of 
GEORGE F. TYRRELL, XVII-33 

Cadastral Surveys, Photogrammetry Applied to 


HERBERT F. 


California's 


TRAGER, XVI-29 


Cooperative Mapping Program, A Re 





pert on, TRACY L. ATHERTON, XVI-459 
CAMPBELL. ROBERT D., A Degree Program in 
Cartography, XVII-5 
Canada, Control Surveys in, J. E. R. ROSS, NVI-432 
Care of Lenses, D. L. PARKHURST. XVI-28 


Degree Program it ROBERT D. 


A 
XVII-59 


Journalistic 


e — a 
e SE LL 
Carte in WALTER W. RISTOW 
XNVIIT-369 
Cartography—principal 
279 : XVII-55, 59, 61, 
Sides and the 
CLOONAN, XV 


articles about, XVI-41, 164 
179, 185, 249, 301, 369 
Included Angle The 
11-67 


Case of Two 


THOMAS L. 


CHIKOFSKY, SUNNY; THORPE, CLIFFORD A 
BOLTER. WARD: DAVATZ, F. E.: BENJAMIN 
RK. M HARKNESS ( E. M 


DANIEL: PRICE. E. M.: 
; HERBERT 
Avail 








and BEAN, 
Equipment, 


WALDENBURG, Gl 
Is Surveying and Engineering 








(A Panel Discussion), 


. Nova Scotia Land Survey Se hool 


i wor iSTINE C.: 


Model 4 Geodimeter, XV 


omputi ations for Subdivisions, 
LD J 


-ontrol oo in —2 
prine cipal artic les 


Maps for Superhighw ays, 





and E ng sincoring Equipment, 


Sedommuabedtien of, CURTIS M. BROWN, 


Aeronautical eect, 
P HIL BRIC K, XVII-é 


COMP TON, XVIL-2 
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Posthoonting Ropers on Seribing in the i 
States, KENNETH R. DEARDORF, XVII-4 

FUECHSEL, C. F., The Interagency Comanittes on 
Map and Chart Symbols, XVII-185 

Future of Your Profession Rests With You, The, 
DR. JOHN J. THEOBALD, XVI-133 

GARNER, CLEMENT L., Geodesy—A Framework 
for Maps, XVII-154 

Geodesy A Framework for Maps, CLEMENT L 
GARNER, XVII-154 

Geodimeter, Accuracy over Short Distances with the 
Model 4, MILTON E. COMPTON, XVII-425 

Geologist’s Curse, The, or The Case of the Out-of 
Print Map, XVI-53 

GHENT, VICTOR H., State Laws Defining Land 
Surveying, XVI-14 
Additional State Laws Defining Land Surveying 

XVI-299 

Glenad, DONALD W. STIPP, XVII-171 

GRIFFITH, ooo V., The National Mapping 
Program, XVII 

HAKMAN, a A., Sea-Going Base Lines Con- 
trol Sunshine Skyway in Florida, XVI-273 

HARDY, ROLLAND L., Pendulous Cantilever Prin- 
ciples Applied to Self-Leveling Instrument De- 
sign, X VI-292 

HARKNESS, DANIEL; THORPE, CLIFFORD A 
BOLTER, WARD: DAV. ‘Z, F. E.; 





R. M. PRICE, E. M. N¢ J 
CHIKOFSKY, SUNNY :' and BE AN. Oe RBE RT 
Is Surveying and Engineering Equipment, Avail- 
able Today, Satisfactory? (A Panel Discussion), 
XVII-391 

HERZOG, G. W., Surveying and Other Problems 
Encountered in ‘Offs hore Well Locations, XVII-405 

Highway Engineering, Photogrammetry—<An Essen 
tial Tool for, E. 8S. PRESTON, XVII-64 

Highway Program, Surveying the New, C. D. CUR 
TISS, XVII-141 

Highway Program, The Coast and Geodetic Survey 
and the, CAPT. L. E. RITTENB v RG, XVII-151 

HIRSCH, ABRAHAM M., Proposed Map Symbols 
for River Boundaries, XV1-279 

HOUGH, FLOYD Ww. The Tellurometer, Some Uses 
and Advantages, I 76 

How Accurate Is That Map? MORRIS M. THOMP 
SON, XVI1-164 

HUNTER, CLARENCE L., Trivia, XVII-183 

Indiana’s New Mapping Program, CHARLES H 
BECHERT, XVI-467 

INDUSTRIAL COMMISSION OF WISCONSIN 
Wisconsin Land Surveyor Apprentice Program, 
XVII-419 

Instrument Design, Pendulous Cantilever Principles 
Applied to Self-Leveling, ROLLAND L. HARDY, 
XV 


1-292 
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Instruments—principal artic pee about, XVI-137, 157 
283, 292, 473, 489; XVII-2 61, 276, 425 
Instruments, Repair and arent of Surveying 
R. L. SARGENT, XVI-489 
Interagency Committee on Map and Chart Symbols, 
The, C. F. FUECHSEL, XVII-185 
In - tt: of Deed Words, CURTIS M. BROWN 
VII-159 
is | Surveying and Engineering Equipment, Available 
Today, Satisfactory? (A Panel Diacussion), CLIF 
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Smirnoff, Dr. Michael V., XVII-457 
Spry, Fred J., XVII-90 
Suverkrop, Lew, XVII-333 
Theobald, Dr. John J., XVI-82 
Waddill, George B., XVII-90 
Whitten, Charles A., XVII-458 
Wooldridge, Charles A., Jr., XVII-90 
Wrather, William E., XVI-225 
Wright, Marshall S., Sr., XVI-404 
President of ACSM, Introducing the New, (Robert 
H. Lyddan), XVII-129 
Property Surveys Division Activates Three Im- 
portant Committees, XVII-455 
Property ewe Division Seeks Information for 
Studies, XVI 
Publie Delasions , re Activated, XVI-300 
Report on the Commemorative Stamp for Surveyors, 
XVI-402 
REPORTS : 
Cartography Division, XVI-118; XVII-131 


Commemorative Stamp for Surveyors, XVI-402, 
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Control Surveys Division, XVI-119; XVII 

Directors, Board of, XVI-123 

Education Division, XVI-120; XVII-13 

Exhibits, XVI-124; XVII-136 

General, XVI-123; XVII-138 

Instruments Division, XVI-120; XVII-134 

Local Section Reports, XVI-124 

Membership Committee, XVI-123; XVII-138 

Property Surveys Division, XVI-120; XVII-135 

Publications Committee, XVII-131 

Social Activities, Ladies’ Program, XVI-124; 
XV 
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Tellers Committee, XVI-123 : XVIJ-139 
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Treasurer, XVII-139 

Topography Division, XVI-122; XVII-135 
Southern California Section, XVI-80, 327; XVII-87, 
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Surveyor’s Day, XVI-515 
Surveyor’s Workshop, XVI-81 
TECHNICAL DIVISIONS: 
Cartography, XVI-77, 118; XVII-151 
Control Surveys, XVI-115, 119; XVII-132 
Education, XVI-116, 120; XVII-134 
Instruments, XVI-113, 120; XVII-134 
Property Surveys, XVI-116, 120; XVII-135 
Topography, XVI-114, 122; XVII-135 
Texas Section, XVI-77, 224, 328, 516; XVII-8S 
Third Annual Joint Meeting of the Southern and 
Northern California Sections, XVII-211 
Topography Division—ACSM, XVI-327 
Whitmore Appointed Chief Topographic Engineer, 
CVII-456 


MAP INFORMATION 


Antarctica, Recent Maps of, XVII-232 

Cabin John Watershed Area, Map of, XVI-19 

Charts of the U. S. Lake Survey, XVII-139 

Detroit, Wail Map of, XVI-430 

Foreign Maps, XVI-527 

Foreign Topographic Mapping Agencies and their 
Sales and Information Offices, XVI-212, 506; 
XVII-200 

Intracoastal Waterway Series, XVII-322 

Lake Survey Charts, XVI-69, 210, 316, 505; XVII-77, 
199, 440 


326, 

Lists of Published Maps, XVII-232 

Map Collection of Baker Library at Dartmouth 
College, The, XVII-58 

Map of Cabin John Watershed Area, XVI-19 

Map Prices Increased, XVII-220 

Maps and Plats of the Bureau of Land Management, 
XVII-417 


Metropolitan Areas, New Maps of, XVII-342 

Mineral, Map of Ontario, XVII-429 

One Hundred Topographic Maps Illustrating Speci- 
fied Physiographic Features, XVI-5 

Public Land Survey Plats, XVI-69, 211, 316, 505; 
XVII-77, 199, 327, 440 

Sectional Aeronautical Charts, New Format for, 
.V1I-342 





Story of Maps, The, XVII-342 

Topographic a XVI-66, 207, 312, 502; XVII-74, 
196, 323, 437 

Topographic Maps Illustrating ejpen Physio- 
graphic Features, One Hundred, XVI-5 


MISCELLANEOUS ITEMS 


Aerial Photography of the United States, XVI-533 

Aero Service Corporation, XVII-158 

Aero Service Corporation Undertakes a Variety of 
Projects, XVI-1356 

Aero Service Photographs Cuba, XVI-40 

Agencies for Planning and Integration of Map- 
ping Activities, State, County, and Municipal, 
XVIIL-427 

Air Force Units Win Citations, XVII-101 

Alibi for a Lost Motorist, XVI-125 

Anchorage, Deep-Water, XVI-311 

And Then What, XVII-344 

And We Are Getting No Better Fast, XVII-66 

Antarctic Agency Proposed, XVI-77 

Army Engineers Develop Expansible Van, XVI-282 

A.S.C.E. Manual 10 Revised, XVII-473 

Belated Recognition, A, XVII-330 

Book of Trig Tables, New, XVII-102 

Brief History of the U. 8. Coast and Geodetic Sur- 
vey, A, XVII-84 

Buggy Traverse—Old and New, XVI-492 
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Buildings for USC&GS and USGS, New, XVI-54 

Camers, Big, XVI-533 

Canadian Surveying History, A Bit of, XVII-104 

Catalog for 1956, Lefax Technical Data, XVI-44 

Chaos Resolved, (poem-reprint), XVII-269 

City Topographic Maps Proven to be Valuable Far 
Beyond Their Cost, XVII-153 

om Engineering Building for Cornell, New, XVII 
09 

Coast and Geodetic Survey Commemorative Stamp 
XVII-11 

Coast and Geodetic Survey Plans Field Day, XVII-97 

Cost ins Geodetic Survey Sesquicentennial Dinner, 

Coast and Geodetic Survey Studies Mz wie. Cur 


rents Reaching Earth from Space, XVI 


Coast and Geodetic Survey, The, 1807 nae ‘(His 
tory), XVII-339 

Coast Survey Journal, XVI-156 

Commemorative Stamp for Surveyors, XVII-341 

Contractors Guide, XVII-58 

Cosmic-Ray Map of the World, XVI-386 

Cuba, Aero Service Photographs, XVI-40 

Cuban Mapping Project, XVII-109 

Current Meter Improved, C. & G. Survey, XVII-474 

Deck Officers Appointed, New, XVI-163 

Deep-Water Anchorage, XVI-311 


Denoyer-Geppert Catalog, 
Detroit, Wall Map of, 


XVII-222 
XVI-430 


Discharges of the Mississippi River, XVI-163 

Earth on a Diet? XVI-216 

Editory Yell (poem), XVI-72 

Egleston Medal, Felix Wormser Wins, XVI-40 

Electronic Computers, XVII-230 

Empire Survey Review, XVI-19 

Empire Survey Review Celebrates Its Silver Jubilee, 
XVI-226 

Engineering Center to Stay in New York, XVII-102 

Ever in a Spot Like This?, XVII-73 


Experimental Testing of Wave Equations, XVI-325 
Fairchild Acquires Florida Firm, XVI-394 
Felix Wormser Wins Egleston Medal, XVI-40 


Fence Lines on 714-Minute 
to Show, XVI-487 
Fenn College Enrollment, 


Maps, Geological Survey 


XVI-527 


Fourth National Surveying Teachers’ Conference 
XVII-209 

Geological Survey to Show Fence Lines on 714-Min 
ute Maps, XVI-487 

Gosport Dedicates 10 O'clock Line Historical Monu 
ment, XVII-461 

G.P.O. Price List 53, XVII-178 

Gurley Catalog, New, XVII-222 

Gurley Ephemeris for 1957, XVII-109 

Gurley Level, New, XVII-344 

Haste Made Waste, XVII-103 

He Topped It, XVII-109 

Horizon Camera, XVII-217 

Hydrographic Survey Recorder, XVII-472 

Hunting Technical Services, Inc., XVI-533 

IGY Data, Record Center for, XVII-403 

Insect Repellant, XVI-533 

International Cooperation on Cartography, XVI-290 


Is That Rod Plumb? XVII-111 

Kentucky Leads in Modern Map Coverage, 

LaGorce Golden Anniversary, XVI-51 
Land Surveyor - the Fifth and Sixth Century (Re 
print), XVII-2 


XVI-220 


Lefax Technical ‘Sete Catalog for 1956, XVI-44 

Legislation Recognizing Plane Coordinates, XVII 
341 

Level Vials, XVI-405 

Magnetic Currents Reaching Earth from Space, 


Coast and Geodetic Survey Studies, XVII-227 
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Mapping Booklet, New, XVI-56 


Maps Showing Yorktown Siege Given Fort Belvoir 
by French, XV1-47 

Mississippi River, Discharges of the, XVI-163 

ee River, Stages and Discharges of the, 
XVI 

M.LT. Sponsors Surveying Exhibit, XVI-173 

Mount McKinley Taller, XVI-527 

National Academy of Sciences National Research 


Council, XVII-472 


National Atlas of the United States, XVII-195 

National Bureau of Standards to be Relocated, XVI 
300 

National Standard of Length Returns to U. 8., XVI 
529 

Navy Hydrographic Office Celebrates 125th Anni 
versary, United States, XVI-55 

New Buildings for USC&GS and USGS, XVI-54 

New Deck Officers Appointed, XVI-163 

New Mapping Booklet, XVIL-56 

New “Upside-Down” Map, XVI1-76 

New York Canal Book, XVII-225 

No Grids for St. Peter (Poem), XVI-56 

Nolan Heads Geological Survey, XVI-57 

Note from “Down Under,” A, XVII-161 

Old Cannon Found, XVII-109 

Our Public Lands, XVII-390 

Path Instrumentos Do Brasil, Ltda., XVII-344 

Pencils are Big Business, XVII-472 

Perfect Title, XVII-298 

Permanent Monuments, Speaking of, XVII-344 


Personnel Changes in USGS Topographic Division, 
XVIL-132 


Photogrammetric Engineering, Summer 
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Course in, 


Physiographiec Features, One Hundred Topographic 
54 


Maps Illustrating Specified, XV1-5 


Plane Coordinate Intersection Tables, XVI-47, 225, 
272; XVII-230 

Plane Coordinates, Legislation Recognizing, XVII 
341 

Planimeter, New Type of, XVII-472 

Poem—Editory Yell, XV1-72 

Poem—No Grids for St. Peter, XVI-56 

Precision Instruments, Inec., XVII-327 

Printing Military Maps, New Process for, XVII-286 

Problem, A, XVI-405 

Program Preview, 1958 ACSM-ASP Consecutive 
Meetings and Co-Exhibit, XVII-475 


Proposed Standards for Diazotype and Blueprint 


Paper, XVII-66 
Radius of Sharp Curve, XVI-82 
Rand McNally and Company Centennial, XVI-356 
Rannie Township, XVI-230 
Record Center for IGY Data, XVII-403 
Refresher Course for Surveyors, XVI-44 
Research Award, A New, XVI-508 
Robertson Awarded the Legion of Merit, XVII-102 
Safety for the Survey Party, XVII-186 


San Francisco Bay Area Science and Industry Tour, 
XVII-412 


Scholarships Amponnes for 
Librarianship, XVI-5 


Sea Wave Warning aie Ready for 
XVIL- 


Sesquice atoll Dinner, 
XVII-232 


Graduate Study in 


Pacific Coast, 


Coast and Geodetic Survey, 
Shoran Control in Guatamala, XVII-222 
Simple Homemade Target, XVI-50 


Spanish Journal Features 
Mines, XVII-421 


Spartan Flies Over 
Square-Root-Acre 
Stages 

.VI 


Colorado School of 


India, XVI-405 
Seale, A, XVI-398 
Discharges of the 


and River, 


Mississippi 








VII 


State, County, and Municipal Agencies for Plan 
ning and Integration of Mapping Activities, XVII 
127 

State of Washington 


XVIL-170 
Status of Topographic Mapping, XVI-63 


Bureau of Surveys and Maps, 


Summer Course in Photogrammetric Engineering 
XVI 


1-103 
Surface Water Temperatures, X VII-225 
Surveying Exhibit, M.LT. Sponsors, XVI-173 
Surveying Pamphlets, XVI-104 
August 23, 1957, XVII-91 
Surveyors’ Lament, The, (poem), XVII-102 
Surveyor’s Notebook, Tips from the, XV1-533 
Survey Yarn from Kansas, A, (reprint), XVII-63 
Symposium on Size and Shape of the Earth, XVII-60 
Symposium on Systems for Information Retrieval 


XVIL-54 

raller—But Not That Much, XVII-103 

rellurometer Tests Successful in Fogbound Aleu 
tans, XVII-472 

Ten-Place Trigonometriec Tables in Grads, XVII-322 

ren-Trees Problem, The, XVII-105 

ropographic Mapping, Status of, XVI-65 

Trainee Program, XVI-520 

Traverse, Buggy—Old and New, XVI-492 

Trip-Finders, XVI-52 

rrue Story, A, XVI-527 

rVA Mapping Activities, XVI-55 

UET Buy Site for New Headquarters, XVII-462 

Underwater Survey by 
Camera, XVII-460 

United States Navy Hydrographic Office Celebrates 
125th Anniversary te) 


Surveyors’ Day 





Underwater Television 


Units of Area in Ye Olden Days, XVII-220 
Upside-Down” Map, New, XVI-76 


U. 8. Contributions to International Organizations 
XVII-182 

Vertical File for Maps and Plans, XVI-5353 

Wall Map of Detroit, XVI-430 

Washington State of 
Maps, XVII-170 

We Can't All Know Everything, XVII-109 


NEWS OF RELATED ORGANIZATIONS 

Agrimensor, El, XV1-326 

American Institute of Physics Dedicates New Build 
ing, XVII-446 

American Society of Civil Engineers, 1956 Annual 
Convention, XVL-o32z 

American Standards Association, XVII-210 

A.S.C.E. Report on Status of Surveying and Map 


ping, XVII-203 


Bureau of Surveys and 


A.8.C.E. Task Committee on Status of Surveying 


ind Mapping, Recent Action of, XVII-474 
ASP Moves to New Headquarters, XVI-405 
ASP Semiannual Convention, XVII-458 
ASTM Pacific Area Meeting, XVI-392 
Belgian 


California Council of Civil Engineers and Land 


Surveyors, XVII-449 
East Bay Council on Surveying and Mapping. XVII 


Surveyors Elect a New President 
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Eleventh General Assembly of International Union 
of Geodesy and Geophysics, XVII-18 473 

Florida Engineering Society, XVII-448 

Fourth Congress of the Institution of Surveyors 
Australia, XVII-42¢ 

GARLS Elect New Officers, XVII-330 

Georgia Association of Registered Land Surveyors 
XV1I-326, 511; XVII-82, 450 

Indiana Society of Professional Land Surveyors, 
XVI-75; XVII-210, 450 

L.U.G.G., Eleventh General Assembly of, XVII-473 

Kansas Society of Land Surveyors, XVII-330, 448 

Maryland Section—aA.S8.C.E., XVII-101 

Massachusetts Association to Hold First Annual 
Meeting, XVI-73 

Massachusetts Association to Hold Annual Meet 
ing, XV1I-326 

Massachusetts Association Holds Annual Meeting 
XVII-83 

Michigan Society of Registered Land Surveyors, 
Program of 17th Annual Convention, XVII-476 

New Jersey Land Surveyors Hold Sixteenth Annual 
Conference, XVI-74 

Ninth Annual Meeting of the Virginia Association 
of Surveyors, XVII-81 

Nova Scotia Surveyors Hold Fifth Annual Meeting, 
CVL-76 

Nova Scotia Surveyors Hold Sixth Annual Meeting 
XVIL-83 

Pan American Consultation of Cartography, VIII, 
XV 473 

S.A.M.E. Gold Medal, U. 8S. Vice President Nixon 
Presents, XVI-225 

Second Interim Report of the Task Committee on 
Status of Surveying and Mapping, The, A.S8.C.E., 
Supplement to XVII, No. 4, Oct.—Dec., 1957 

South Carolina Society of Registered Land Sur 
veyors, XVII-210 

Status of Surveying and Mapping, A. 8. C. E., The 
Second Interim Report of the Task Committee on 
Supplement to XVII, No. 4, Oct.—Dec., 1957 

Surveying and Mapping Conference, XVII-102 

Surveying in Florida, XVII-447 

Surveyor Organizations, XVII-222 

Texas Surveyors Association, XVII-80, 210 

Texas Surveyors Adopt Official Emblem, XVI-54 

U. S. Vice President Nixon Presents 8.A.M.E. Gold 
Medal, XVI-225 

Virginia Association of Surveyors, XVI-221; XVII-81 

Virginia Association of Surveyors Presents Brief, 
XVI-319 

Washington Bureau of Surveys and Maps, XVII-450 

Wisconsin Society of Land Surveyors, XVI-73, 511 
XVII-81 


SURVEYING AND MAPPING NEWS 


Current Surveying and Mapping Literature 
tjooks and Pamphlets; XVI-61, 203, 304, 495 
XVII-71, 191, 319 2 
Magazine Articles; XVI-58, 201, 302, 493; XVII 
69, 189, 318, 430 
Distinctive Recent Maps; XVI-61, 204, 304, 496; 
XVII-71, 192, 320, 433 
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WILD 


HEERBRUGG 


T-16 
Optical Transit 


A brand new WILD instrument that’s 
breaking records for speed, accuracy, 
easy set-up and operation! 
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and mechanical precision, as well as versatility, that you'll find impossible to dupli- 
cate with any other instrument at this price. 


NOTABLE FEATURES OF THE WILD T-16 


@ DIRECT SCALE READING TO 1 MINUTE; IN- @ NEW OPTICAL PLUMB WITH UPRIGHT IM- 
TERPOLATION TO 20 SECONDS. AGE TO SPEED SETTING UP. 
@ AZIMUTH AND VERTICAL SCALES SEEN Si- 


@ OPTIONAL ACCESSORIES INCLUDE BATTERY 

MULTANEOUSLY AND READ DIRECTLY. BOX PROVIDING ILLUMINATION FOR SCALES, 
@ BUILT-IN REPEATING CLAMP FOR SETTING LEVEL VIALS AND TELESCOPE RETICLE. 

ON ZERO. ELIMINATES LOWER PLATE MO- 


@ EXCELLENT FOR MINING, HIGHWAY AND 
LAND SURVEYING. 


Write for Booklet T-16 


TIONS. 


WILD HEERBRUGG 
INSTRUMENTS, inc. 


Main at Covert Streets * Port Washington, N. Y. POrt Washington 7-4843 
SALES * FULL FACTORY SERVICES 








MODERN 


ALTIMETER 
SURVEYS 


AMERICAN PAULIN SYSTEM 


MICRO 
SURVEYING ALTIMETER 
Intervals as close as ONE FOOT 

Models available in all ranges. 


ENGLISH or METRIC. 


* Designed for rugged 


field use under all 
climatic conditions. 


Price in U.S.A. 


WRITE FOR BETTER ALTIMETER MICRO MODELS $300 


DESCRIPTIVE CATALOG TERRA MODELS $250 


SURVEYS AT 
LOWER COST 


MICRO 
SURVEYING Rae 


- \ ‘ MADE IN 


BAROGRAPH 0s Gm 
¢ CHART READING IMMEDIATELY INSTRUMENT Tad | 


AVAILABLE RECORDER 
- oN 


e ACCURATE, SENSITIVE, (Same as our f 4 
Micro Altimeter) 7 MODEL SMB-5 


e EASILY READ 
e DEPENDABLE 
e LIGHT WEIGHT — EASILY PORTABLE 


PRICE IN U.S.A.: $790 complete 
READY FOR USE 


PRECISION RECORDER 
REPLACES BASE OPERATOR 


AMERICAN 
PAULIN SYSTEM 


1524 SOUTH FLOWER STREET e LOS ANGELES 15, CALIFORNIA, U.S.A. 
THE WORLD'S LEADING MANUFACTURER OF SURVEYING ALTIMETERS 











